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Abstract

ENMD-1198 (2 1, 3,5, (10), 16-tetraene-3 of 2 (2ME2
or Panmam'l. isa mhmmbule dadxhﬂtmu agent that binds to the wlmiulrud:hdlw site ofp-mhulln ENMD-1198
hown Iﬂ
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Effect of ENMD-1198 and VCR combination treatment in vitro

To investigate whether ENMD-1198 can be combined with VCR in ALL, cytotoxicity assays (Alamar
Blua™) and CalcuSyn analysis were used, Leukemia cells (CCRF-CEM) were treated with 1:1

has sl in several tumor models and Is ng
a Phase 1 clinical trial. To :ln!.e hawmm the afficacy and mechanisms of action of ENMI}HBB In

ratio of ten different concentrations covering the IC., of both ENMD-1128 and VCR. The
Index {ClI) plot Is shown In Figure 2 where Cl values al the range of combinations usad

not well-studied or fully understood, [n order to assess the efficacy of ENMD-1198 in leukemia, a clinically !alauanl
model of primary human ALL celis grafted into fi (NOD/SCID) mice was used. Three human
ALL xenografts (ALL3, ALL7 and ALL19) that exhibit intrinsic in response to (VCR) were
treated with 100 mgikg ENMD-1198 by gavage (daily for 28 days), when rates
reached 1% human CD45* in mouse peripheral blood. Treatmenl with ENMD-1198 significantly increased
the mousa survival rales compared lo vehicle contral in all three xanografis (Leukemia Growth Delay (LGD) for
ALL3 = 17.3 days, p < 0.005; ALLT = 21.5 days, p < 0.005; ALL19 = 16.7 days, p < 0.005). Intereslingly, ALL7, the
least sensitive xenograft to vincristine, showed the best response to ENMD-1198 with a growth delay factor of 21
days. To determine whether the combination of ENMD-1198 and VCR has
antiproliferative studies of the drug combination in CCRF-CEM leukemia cells were carliad out. A synergistic nflnr.t
was observed when ENMD-1198 and VCR were combined. The effect of this drug combination was further
examined in the ALL human xenograft mouse model. Mice inoculated with ALLT xenograft were treated with 50
mgkg EﬂMl}ﬂW (daity for 28 days) and 0.5 mg'kg VCR (weekly for 4 weeks) by intraperitoneal injection. The
drug mouse survival rates compared fo single ENMD-1198 and VCR
treatments (LGD 35. lm,u P < D 005] Functional analysis of the drug combination treatment in CCRF-CEM cells
in witro showed that the cells arrested at G/M foliowed by sub-G, phase, with d d HIF-1a and
JAK2 proteins. Apoplosis f vilro was associaled with increased DRS, active caspase 3 and cleaved PARP
proteins in CCRF-CEM celis treated with the combination. In summary, ENMD-1198 alone, and in combination
with VCR, has shown p results in the of inical models of

Results and Discussion
Drug sensitivity of ALL xenografts to ENMD-1198

The ammcy ul ENMD-1198 Iﬂ leukemia was assessed in a clinically relevant model of primary human ALL cells
(NOD/SCID) mice’. Threa human ALL xenografts (ALL3, ALL7 and ALL13) that
exhibit h!l.rhsil: differences in response to vincristine (VCR)' were treated when engrafiment rates reached 1%
hurman CD45* in mouse peripheral biood with 100 mgfkg ENMD-1198 by gamans (dally for 28 days). The
proportion of human CD45" cells in the bicod was i g the course of
treatment. and the event-free survival (EFS) was calculated from the Inﬂlaﬂm of h'aa(manl w Kaplan-Meier
analysis’. All the mice were sacrificed when the engrafiment rates reached 25% human CD45°. Treatment with
ENMD-1198 significantly increased the mouse survival rates compared lo vehicle control in all three xenografis
{P < 0.005) (Figura 1). Leukemia Growth Delay (LGD) was calculated by subtracting the median EFS of vehicle
control from drug trealed xenograft.
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The leukemia growth delay (LGD) fallowing ENMD-1198 treatment for ALL3, ALLT and ALL19 were 17.3 days,

21,5 days and 16.7 days, ly. Interestingly, ALLT, the least sensitive xenograft to VCR, showed the best
response to ENMD-1198 with a growth delay facior of 21 days.

Figure 1: In vivo sensaivily of xencgralls ALL3, ALLT and ALL1S fo ENMD-1138. Mice were inoculaled wilh
monitored for

were balaw 1. Overall, the resulls showed that the combination of ENMD-1198 and VCR is synergistic in

CEM cells.
an Figure 2: Combination index (CI) mllymd
e effects of ENMD-1188 in
E] WVCR in CEM celis. mmmm
from the mean of 3 independent experiments
g using CalcuSyn saftware. ©f < 1 = synargistic;
J Ci= 1 = additive; CI > 1 = antageniste.
1= - -
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Effect of ENMD-1198 and VCR of ALLT graft

To determing if ENMD-1188 combined with VCR would increase the LGD compared to VCR alone,
ALLY xenograft was treated with 50 mgfkg ENMD-1198 (dally for 28 days) and 0.5 mgikg VCR (once @
week for 4 weeks). C ged mouse survival rales compared 1o
single drug treatments. (i.e. VCR alone and ENMD-1198 alone) in ALLT xenografied mice (Figure 3).
The LGD for combination treatment was 35.2 days (Table 1),

Figure 3: Mice wera inoculated with ALLT and
treated with vehicla control (w dotiad lines),
ENMD-1188 (« solid lines), VCR (# scild lines)
or combination of ENMD-1108 and VCR (4
salid lines),

PSS

 marvivel
IRANREEEEN |

o aepe =t

Days
Table 1: Respanse of ALLT xencgraft reatment of ENMD-1198 and vincristin
Xenograft Treatment Median EFS (days) LGD (days)
ALL-7 Vehicle control 45.14 -
ENMD-1198 60.75 15.61™
VCR 69.11 2397
ENMD-1198 + VCR 80.33 35.19*

Leukamia Geowth Delay (LGD) was calculated by sublractng the mmammnumm
trestod wm—ammmww-m;
Abbreviatons: EFS

*Sgticantly
LGO singla agent ENMD-1188 o wincristing (P < 0.005) mmmm
vincistine.

ENMD-1198 in Combination with Vincristine Shows Synergistic Activity in Leukemia Cells and Prolonged Mouse Survival in Human Leukemia Xenografts

*University of New South Wales, Kensington, NSW, 2052, Australia;
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Cell cycle analysis of CEM cells treated with ENMD-1198 and VCR combination
To Investigate the al by which the combination of ENMD-1188 and VCR act synergistically in

vitro and prolong leukemia growth in vivo, call cycle analysis was performed. After B hours of drug exposure,
combination treatment with ENMD-1188 and VCR greatly increased G./M cell cycle arrest compared to either
drug alone (Figure 4). Moreover, following 24 hours drug exposure, there was an increase in the sub-G,
(apoptosis) fraction in the drug combinations compared to either of the single drug freatments.
In CEM cells in vitro

Therefore, the

combination of ENMD-1198 and VCR | mitotic arrest and apoplosis.
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Conclusions

1. ENMD-1198 is effective in delaying the growth of ALL xenografts in vivo.
2, Combination of ENMD-1198 and VCR treatments showed:

- synergistic effects in leukemia cells in vitro

- prolonged ALLT xenograft survival in vive

- Induced mitotic arrest and apoplosis
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