Assessment of dianhydrogalactitol (VAL-083) in the treatment of relapsed or refractory
non-small cell lung cancer
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\ / VAL-083 DISPLAYS SYNERGY WITH ETOPOSIDE, CAMPTOTHECIN, CISPLATIN AND OXALIPLATIN

The distinct mechanism-of-action of VAL-083 makes it a valuable partner for combination therapies with agents already used in the
treatment of GBM and other CNS tumors.

MECHANISM-OF-ACTION

VAL-083 targets N7 of guanine leading to DNA interstrand crosslinks, irreparable DNA double strand
breaks, persistent S/G2-phase cell cycle arrest, and activation of the HR DNA repair pathway.6:’

VAL-083 E

ABSTRACT # 4639:

VAL-083 is a bi-functional alkylating agent with proven activity against NSCLC
in historical NCl-sponsored clinical studies!->.

VAL-083 is approved for the treatment of lung cancer in China; however, s Re o ﬂg » ALTEL UALos3 ») « As VAL-083 induce cell cycle arrest in S/G2-phase, we predicted synergy with agents that require cancer cells to be in S/G2-phase for
clinical adoption is limited by lack of modern data related to mechanism-of- R P A > [ merstrand crosslink et s S maximum effect, including topoisomerase inhibitors. As expected, VAL-083 demonstrated synergy with etoposide (topoisomerase
action (MoA) and utility in the context of standard-of-care in NSCLC. We have Nl U " ‘:)\ Il inhibitor) and camptothecin (topoisomerase | inhibitor) (Table 2).
previously demonstrated that VAL-083 circumvents cisplatin-resistance in DoubleBtrandbreakiiDss) Y 45 kG . VAL.083 also demonstrated svner th cisplat q linlatin in NSCLC cell I ng disti hanism-of-act
ovarian cancer cells, in vitro. VAL-083 also exhibits superior activity to | . ynergy with cisplatin and oxalipfatin in cell lines, suggesting distinct mechanism-ot-action
cisplatin in both in vitro and in vivo NSCLC models, including TKI-resistant - ~_ g/Gé'ce,, (75 from the platinum-based agents (Figure 2).
NSCLC.° Here we further differentiate VAL-083 from current standard-of-care ) R “ oupCle apy, oo VAL-083 in combination with etoposide (topoisomerase I| VAL-083 in combination with camptothecin (topoisomerase |
iIn NSCLC by investigating in vitro i) the distinct MoA of VAL-083, ii) VAL-083 —— st"’"dst,ealr R A inhibitor), 72 hr treatment. B inhibitor), 72 hr treatment.
cytotoxicity in a panel of NSCLC cell lines with varying p53 status and T790M _ B ons Cell line Cell line
and KRAS mutations, and iii) the combination of VAL-083 with cisplatin or C I — cominge (molgr ratio VAL- Cytotoxic effect (Fa) | Combination index (Cl) (mc?lar ratio VAL- Cytotoxic effect (Fa) | Combination index (CI)

. . 083:etoposide) 083:camptothecin)
oxaliplatin. “af cf ED50 0.65 ED75 0.83
NSCLC: Lung cancer, including NSCLC, is treated with surgery and <> ~ PC3 (5:1) ED75 0.59 PC3 (250:1) ED90 0.66
chemotherapy with tyrosine kinase inhibitors (TKISs) or platinum-based / oho ED90 0.55 ED95 0.56
regimens. EGFR mutated tumors account for 10-15% and 40% of NSCLC in — @\ 00 \ EDS0 0.72 ED85 0.94
Western and Asian populations, respectively. In EGFR mutated NSCLC, TKI- PRads) @ @ A549 (5:1) ED75 0.88 AS49 (212:1) ED90 0.87
treatment produces dramatic initial improvements, but tumors ultimately recur Celleyclemrest Apoptosis cis o ED80 0.94 ED9S 0.77
with new mutations, including T790M. Third generation TKI AZD9291 is l TABLE 2. VAL-083 demonstrates synergy with A) etoposide (topoisomerase Il inhibitor) and B) camptothecin (topoisomerase | inhibitor) in PC3 prostate and
effective against recurrent NSCLC with the T790M EGFR mutations, but e - . A549 NSCLC cancer cells. The tables show ClI values for the cytotoxic effect (Fa), achieved at indicated drug concentrations. Cl<1 shows synergy. N=3.
i?:lsrergurgst:(s)tnasncgi s&zzﬂrfegs?:;lecgthshc:c;gg?esgst:;%}nsgrrfétlr(]:ﬁlnuig;;gneed e CellBurviva CellRyclerrest Apoptosis S/G2phaselrrest Human NSCLC cell line H1975 (TKl-resistant T790M mutant) Human NSCLC cell line A549 (KRAS mutant)

p=0.02

and long-term prognosis in NSCLC remains poor. FIGURE 1. VAL-083 induces interstrand crosslink leading to double-strand breaks, S/G2 phase arrest and ] “1 A 0056 . 1 B “1 ¢ wor °°1 D p<0.001
\ HR activation. Red color signifies demonstrated activation/expression after VAL-083 treatment. / o ' @ - p=r ®
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CLINICAL BACKGROUND T z - g E
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VAL-083 demonstrated activity in prior clinical trials sponsored by the / 5 02 %21 T T
US National Cancer Institutes. VAL-083 is approved for the treatment of " o 0.0 T
Iung cancer in China' Cisplatin VAL-083 Cisplatin + Oxaliplatin VAL-083 Oxaliplatin + Cisplatin VAL-083 Cisplatin + Oxaliplatin VAL-083 Oxaliplatin +
VAL-083 VAL-083 VAL-083 VAL-083
TABLE 1. Historical clinical results with VAL-083 in Iung cancer Cytotoxic | Concentration (uM) Cytotoxic | Concentration (uM) Cytotoxic | Concentration (uM) Cytotoxic | _Concentration (uM)
. . Level (Fa) | VAL-083 Cisplatin Cl Level (Fa) | VAL-083 Oxaliplatin Cl Leyvel (Fa) | VAL-083 Cisplatin cl Level (Fa) | VAL-083 Oxaliplatin Cl
Reference Patient Population Reported Result ED75 0.97 0.49 0.78 ED75 0.78 0.44 0.65 ED75 179 0.67 0.87 ED75 1.55 0.46 0.91
ED90 2.01 1.00 0.68 ED90 1.49 0.84 0.53 ED90 3.09 1.16 0.82 ED90 2.26 0.68 0.78
\I_/Izi‘sozgal ) (1|9761) Advanced Iung OLZZO/ | ED95 3.30 1.65 0.63 ED95 2.31 1.31 0.46 ED95 4.48 1.68 0.79 ED95 2.92 0.88 0.71
- t 0 . . . . .
single agen cancer . 250/2 Zgl(;r?o . FIGURE 2. VAL-083 demonstrates synergy with cisplatin (A,C) or oxaliplatin (B,D) on H1975 (A,B) and A549 (C,D) NSCLC cells. The tables shows CI values
_ VAL-083 has a distinct MOA Trom other chemotherapeutics used In the Qr the cytotoxic level (Fa) shown, achieved at indicated drug concentrations. Cl<1 shows synergy. Mean +/- SE, N=4-7. /
Eagan et al. (19777) Advanced SQCLC Regression. treatment of NSCLC
VAL-083 single agent * 15%: sqclc e ~
Eagan et al (1b9803) Advanced SQCLC Regression: . VAL-083 overcomes TKI-resistance in NSCLC cell lines, including cells with the VAL-083 ACTIVITY IN A PANEL OF 11 NSCLC CELL LINES
VAL-083 combination  27% VAL-083 + adriamycin . . _ _ _ _ : : : ) :
therapy . 53% VAL-083 + adriamycin + EGFR mutation T790M and KRAS mutations gzgif;ﬁni/vxthoggovrvap:t;ll::stir\lleedagainst TABLE 3. VAL-083 is active against all 11 NSCLC cell lines independent of p53, EGFR and KRAS status.
cisplatin . o : : : , ) NSCLC cell line IC:, £ SE (UM 53 EGFR KRAS
VAL-083 displays super-additivity and synergy with both cisplatin and Il 11 NSCLC cell-lines tested — (M) &
Haas et al. (1981%) Advanced lun ORR a cell-lines tested, ' i
- g URR : T - : - - - . : : H460 0.5+£0.1 wild type wild type mutant
VAL-083 single agent cancer . 19%: recurrent disease oxaliplatin in NSCLC cell lines, including TKI-resistant cells with T790M or irrespective of their p53, EGFR | _
e e KRAS mutations (T790M) and KRAS status, A549 18+0.3 wild type wild type mutant
Eagan et al. (19815) Advanced SQCLC Regression: suggesting a MoA that differs from H226 6.1+1.0 wild type wild type wild type
VAL-083 combination . 54%: VAL-083 + adriamycin + VAL-083 activity is independent of p53 status in a panel of NSCLC cell lines ohther chemothferapeutuc. ag:enlts in H1792 4.6 mutant wild type U
therapy cisplatin VAL -083 disol - _ Ahibit g . q t_e tlrc?[gtment of NSCLC, including H1975 0.9+£0.2 mutant mutant (T790M) wild type
. cisplatin.
ORR = SD/PR/CR ISP ays syner_gy Wil OpoISomerase Innibitors e Op_OSI & el _ Thp Its furth VAL-083 SkLU1 2.7+0.0 mutant wild type mutant
camptothecin, suggesting VAL-083 as part of novel combination therapies ese results further suggest -
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