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INTRODUCTION
Cancer has been shown to be a disease of genetics. That is,

changes in the way genes are controlled lead to the formation of
cancer. This insight has set the stage for modem cancer drug
development paradigm, wherein, identification of genetic contexts
that are vulnerable to specific therapies would be critical to tailor
therapies to specific Contexts of Vulnerabilities (COV).
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Brostallicin, a synthetic second generation DNA minor groove
binder, was selected for clinical development by Systems
Medicine LLC., in view of its outstanding antitumour activity in a
number of preclinical tests, its proapoptotic effect and its activity in
cancer cells resistant to alkylating agents and topoisomerase |
inhibitors. Emerging work has identified certain defects in DNA
repair genes, and cancer associated translocations as potentially
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important in determining cellular sensitivity to this class of drugs, | S2ustcally significant networks 72780 A2780 ¢is
but further investigation is needed to clarify the mechanisms A B C D SR AB C D SR
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approach helped achieve this goal through the discovery of
important genetic factors in breast and ovarian cancer cells that
defermine and regulate Brostallicins response. The work
presented here has identified certain defects in DNA repair genes,
namely ATR and BRCA1/2 and genes associated with chromatin

and epigenetic ion defects as potentially
important in determining cellular sensitivity to this drug. Further
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investigation to confirm the HT-RNAi results using a ; ;
complementary approach was carried out in ovarian and breast H RS PR
cancer cell lines by combining Brostallicin with either rapamycin, L MR me § Cimae
wortmanin,  5-Aza-deoxycytidine, Velcade, SAHA, CGK 733, H TamesenE Q& e
SNDX 275 or gemcitabine, which impinge specific effects either E Py | S e
directly or indirectly on gene(s) products and their respective H o

genetic pathways, identified in the HT-RNAi screen. These [ e e o) : I
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studies have provided us with significant information with regards
to contexts in cancer cells that render them vulnerable to
Brostallicin therapy, which would provide rational starting points
for the development of patient and indication selection, as well as
new additional combinations that will synergize with Brostallicin to
provide a greater therapeutic benefit.

Figure 1: ~Biological Concept Enrichment of Validated Brostallicin Sensitizer Genes.
Enrichment analysis was performed to_identfy common biological themes represented in the
listing of the 59 sensitzers. GeneGO's Metacore database was used for enrichment analysis.
Three different different categories were used for the enrichment analysis: GeneGO canonical
maps, GeneGO process networks and Gene Ontology processes. _ Statistically significant
categories passes FDR filtering using a significance of 0.05 are marked in bold. Note the
convergence on DNA repair, apoptosis and chromosome associated concepts.

Figure 5: MSH2 - a Brostallicin sensitizer in ovarian cancer cells. All four SRNA's seem to knock down the
protein relative to the scrambied control in both the parental and cisplatin resistant A2780 celllines. The knockdown
seems to be more variable between SIRNA's in the A2780 parental line, while the knockdown i the cisplatin resistant
line is more uniform among the 4 SIRNA's.  Interestingly, in the antiprolferative studies, MSH2 SIRNA B and C
demonstrated a greater effect n the cisplatin resistant cell ine.

Figure 3: ATR - a Brostallicin sensitizer in Breast and ovarian cancer cells. All 4 SIRNAS tested resulted in
decreased protein levels in both cell lines tested versus the scrambled control SRNA. While all showed a
decrease in protein expression versus control, the amount of decrease was variable. SIRNA A and D were
much more effcient at reducing protein levels in both cells ines than SIRNA B and C. This patiem was observed
in both the A2780 parental and cisplatin resistant cell lines. _Interestingly, the decreased protein expression
correlated with the anti-prolieration results, where SIRNA A and D demonstrated marked responses in the A2780
parental and cispiatin resistant cell ines.
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Table 3. Summary of Observed Drug Synergy of Brostallicin

CONCLUSIONS
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+Drug/compound synergistic effects with Brostallicin, in the four cell
lines tested, are summarized in tables 2 and 3.

+ATR inhibitors (Wortmannin and CGK733) and HDAC inhibitors (SNDX
275 and SAHA) showed synergy in at least three out of four cell lines.

+Very high correlation was observed for the targets showing synergy
between siRNA and compound experiments.

+Our study demonstrated that both approaches (siRNA knock down and
drug synergy) are functional/comparable and can help with the clinical
development of Brostallicin.

*We thank Syndax Pharmaceuticals Inc for providing the SNDX-275 for
the drug synergy test.
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