Voreloxin is active in breast cancer biopsies and potency is enhanced in a BRCA2 mutant background
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VORELOXIN INDUCES TWO DISTINCT HOMOLOGOUS RECOMBINATION REPAIR (HRR) PROCESSES
Voreloxin is a first-in-class anticancer quinolone derivative (AQD), and is currently in
clinical trials in acute myeloid leukemia (AML) and platinum-resistant ovarian cancer. o RADS51FOCI gl’“asde . HRR-MEDIATED REVERSION « Voreloxin induces HRR in S phase, but
Clinical responses have been observed in these indications woe:cta, s s o, a5 e e, 209, f:gm en 14 there is no detectable long tract METASTATIC BIOPSIES DUCTAL BIOPSIES
Voreloxin's mechanism of action involves DNA intercalation and inhibition of topoisomerase 5 recombination in S phase.
1I that induces site-selective DNA double-strand breaks (DSB), G2 arrest and apoptosis. f » 12 e 110
Potency was reported in primary patient biopsies from triple negative breast cancer, ovarian 8 @ 10 « Voreloxin induces HRR-mediated long 2 N=9 'Y L] N=8
cancer and AML, including samples that are resistant to the topoisomerase II inhibitor 2 =) tract recombination independent of S g ° 4 Lbiopsy ° s
doxorubicin, with activity independent of p53 family members gsuin eta, 205 Here we report 2 [ s phase (likely in G2 / M phase). S 7 X :m%n‘;:m . = !
that toxic DNA damage is generated at the replication fork, triggering homologous s | S & = * * x - o ¥
recombination repair (HRR) and that BRCA2 mutation increases sensitivity to voreloxin. We s g « Voreloxin-induced DNA damage is 2 50 * & \.--”isna 50 L *
also show that the agent is active in breast cancer biopsies from patients with ductal or ?")' s 4 differentiated from that of doxorubicin, ] © ® : &
metastatic disease. o Eo2 where data suggest that HRR-mediated donouben, 30 o X
The influence of BRCA2 on sensitivity to voreloxin was evaluated by proliferation assay in = - = ——— S recombination has an S phase £ . % :, R PR
cells mutant and complemented for functional BRCA2 (V-C8 and V-C8-B2). Activity in these NT Doxorubicin Voreloxin - AP Camptothecin OTNT T Aph —_— component s P - ° *
assays was compared with doxorubicin. In cells mutant for BRCA2 an approximately 5-fold 0.3uM 2um (i"terzr?‘_?‘ mtm\) m;%rmcm vozre‘mm ' -10 -10 il
increase in sensitivity was identified for voreloxin as compared to cells expressing functional - 0.001 0.0 H 10 0.001 001
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BRCA2 (ICs 0.14 mM vs 0.72 mM). Doxorubicin sensitivity was increased approximately 4- VORELOXIN HAS BOTH S PHASE DEPENDENT AND N 1M Voreloxin 1M Voreloxin
fold (ICs, 0.05 mM vs 0.19 mM ). These studies were extended to the human sarcoma cell INDEPENDENT CYTOTOXICITY O osm :;::?w“n control Extreme Drug Resistance to 0.1 uM doxorubicin: <50% inhibition

line U-20S, comparing wild-type cells to those depleted for BRCA2 using siRNA. The BRCA2 Intermediate Drug Resistance to 0.1 M doxorubicin: 50-70% inhibition
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influence on sensitivity to voreloxin was evaluated by clonogenic survival and compared . s phase-independent o D::g afo"; M aphidicolin Low Drug Resistance to 0.1 uM doxorubicin: >70% inhibition

with doxorubicin. For both drugs a 4.6-fold increase in sensitivity was identified in the E N - — -~

BRCA2 depleted line. 9 ty ] CYTOTOXICITY = oy NT No Treatment Relevant plasma concentrations for voreloxin and doxorubicin were based on clinical plasma
Voreloxin cytotoxicity toward 9 ductal and 8 metastatic primary breast cancer biopsies 0 } ;::;Meve"de"t Methodology: ooncentragon s, t|melproﬂles. . f oxi d bici el

was determined using the Extreme Drug Resistance (EDR) proliferation assay (Oncotech). 120 S phase contributions to voreloxin-induced HRR induction and cytotoxicity p=lniandHORLMIpiasmalconcentrationsionvoreoxinloncexoribianicspectvelyaie

Voreloxin was potent in samples that were resistant to the topoisomerase II inhibitors 100 were investigated in SPD8 CHO cells. sustained for >24 hrs in treated patients.

doxorubicin and / or etoposide, and was also active in cisplatin-resistant samples. Voreloxin * 1 M voreloxin inhibited >90%: 8 /9 Ductal biopsies, 4/8 Metastatic biopsies.

SPD8 cells contain a partial duplication of the HPRT gene that inactivates function. A functional gene is
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at 1}-|M (th§ Plasma c'oncentration su_stained for app[roxi.matel.y 24 hrin Phase 2'c|inica| & regenerated through long tract recombination mediated by HRR (tunsin et ol el o (2002) 2, 5669-5675). « Only 1/_17 biOPSie_s was EDR (<50% i”hibitifJf‘) to1uM Vorem’(i_"' 3 3
studies) inhibited proliferation >90% in 8/9 ductal biopsies, with none being resistant to the “ « Doxorubicin — a promiscuous DNA intercalator and topoisomerase II poison - was included as comparator. - This same biopsy was EDR to doxorubicin (0.1 pM) etoposide (8.5 pM) and cisplatin (1.67 pM).
agent. Proliferation was also inhibited >90% in 4/8 metastatic samples with only one being 20 « Aphidicolin was used to induce a block in early S phase. * Voreloxin was cytotoxic in samples resistant to clinically relevant concentrations of doxorubicin,
resistant to 1 M voreloxin. o NT " Aph p—— » Equitoxic doses of voreloxin and doxorubicin were compared. etoposide and cisplatin.
In conclusion, voreloxin induces DNA DSBs that are repaired by HRR, and BRCA2 Doxorubicin ~ Voreloxin « Cytotoxicity was measured as colony growth inhibition. ) o
mutations sensitize cells to the agent. Voreloxin is active in breast cancer biopsies, 03pM 2mM * HRR was measured as (a) RAD51 focus formation (b) HPRT reversion / recombination.
including those resistant to other topoisomerase II inhibitors. Combined with potent activity SUMMARY AND CONCLUSIONS
in triple-negative breast cancer biopsies and the known mechanism of action of voreloxin, BRCA2 DEFICIENT CELLS ARE MORE SENSITIVE VORELOXIN S— . n n n o
these data support expansion of the clinical evaluation of voreloxin to include breast cancer,  Homologous Recomp'natlon Repair (HRR) IS "equl“'ed for repair of voreloxin-induced DNA damage.
in which other topoisomerase II inhibitors are active. - N * The HRR processes induced by voreloxin differ with cell cycle phase.
R:’v‘alnd\w;h'l‘mmksm ety ant Bt Phase 2 Study of‘ oy Myeloid Leukemia VC-8 CHO Cells Expressln_g_ Truncated BRCAZ Protein Are More BRCA2 Knockdown In Ug_og Human Sarcpma Cells — Voreloxin-induced HRR-mediated Iong tract recombination events are independent of S phase.
finds: 06, ASH & st Sensitive to Voreloxin Increases Sensitivity T
Gt etal, Vorson Prase 1072 Sty y To Voreloxin icini ; inati
id Levkemi 100 — Doxorubicin-induced HRR-mediated long tract recombination appears to have an S phase
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B -8-vC 0 -=-ves — Both voreloxin and doxorubicin induce replication stress during S phase (visualized as RAD51
VORELOXIN HAS A VALIDATED MECHANISM OF ACTION WITH DISTIN 5 " VCB restored BRCAZ 8- VCB restored BRCA2 s foci).
ADVANTAGES OVER ANTHRACYCLINES S &0 80 ‘é@ 10 b G i 0 * Voreloxin-induced cytotoxicity occurs both in S-phase and independent of S-phase.
s " 0 st “ 46K ICq shift —These data are consistent with previously reported data showing voreloxin-induced DNA
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~ Nota P-gycoprotein subs rate o . —e— U208 —&-uz208 —BRCA2 functional loss sensitizes cells to voreloxin.
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Low i S~ 9 0 01 01 breast cancer biopsies, a population reported to be up to 80% BRCA mutant awn etai ace 2008).
- potential for drug-drug interacion 0.2 04 06 . N P P, P
Lower patentil for cardiotoxicty than 0 Y] \/orelr‘)xin 2 M Doxorubicin O VR i ™ ® M Doxorubicin — Breast cancers are identified as potential indications for clinical investigation.
a“‘"'f"y;‘r'sdm qonorae subsiantal H - * Voreloxin is currently being investigated for the treatment of acute myeloid leukemia and
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