Activity of the Multi-targeted Kinase Inhibitor, AT9283 on Imatinib-Resistant CML Models
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INTRODUCTION AT9283 IN VITRO PROFILE MECHANISM OF ACTION IN CML CELL LINES IN VIVO ACTIVITY IN CML MODELS IN VIVO ACTIVITY IN CML MODELS
- Protein Kinase AT9283 IC,, (nM) Bal/F3 BCR-ABL T3151 Ba/F3 BCR-ABL WT A BalE3 BCR-ABL wild type xenograft B Ba/F3 BCR-ABL T315 xenograft = In each of the studies shown tumour-bearing nude mice were dosed via the i.p route
AT9283 is a potent inhibitor of JAK2, JAK3, mutant ABL kinase (T315l) and
! once or twice daily for 5 days in 7, repeated for the indicated number of cycles.
Aurora kinases A and B all of which have an IC50 < 5nM. BCR-ABL (T315l) 4 e —_ —— pSTATS
B - P ~ o = The volume of the s.c. tumour was calculated as an ellipsoid volume every 2 days
= CMLis caused by a genetic . termed the BCR-ABL (WT) 110 pHH3 Zio0 3 6.25mghg (Fig 5 and 6).
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chromosome, that results from a reciprocal (9;22) translocation leading to the JAK2 12 mamnbaad —a g oo0 125mgg Fl ® Figures 5A and 5B show that AT9283 inhibits tumour growth in subcutaneous
expression of the BCR-ABL fusion protein. THH3 3 600 o 5 xenograft models with Ba/F3 cells transfected with either wild type BCR-ABL kinase
JAK3 11 " Actin < 4000 H or the T3151 mutant form.
= Although the introduction of kinase inhibitors such as imatinib (Gleevec®) has Aurora A 529% @ 30M £ 2000 H .
H Figure 6 shows that AT9283 induced prolonged inhibition of tumour growth and
revolutionised treatment of CML by targeting ABL activity, reactivation of the W8 100 08 1000 00AES "ol regression in s human QML xenograft model K562 cells ¢
kinase via several different point mutations remains problematic. Aurora B 58% @ 3nM i 2 Mech  Acti § AT9283 in BalF3 BCR-ABL Cell 0 5 10 15 20 103 5 7 9 12 14 16 19 N " b " d i nis
B -1 o o At12.5 50% of the mice in t
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We describe here the characterisation of the anti-tumour effects of AT9283 in Ty femane ]
modelsof BCR-ABL dependent discase Bars  amszmic, m) ——— perk :
igure 5: AT9283 is Efficacious in Subcutaneous Ba/F3 BCR-ABL Xenograft Models
I ® In the case of the primary CML models male NOD/SCID mice were sub-lethally
® AT9283 has potent anti-proliferative activity in a panel of Ba/F3 and human cell WT p190 16 S e @ B =9 . Total-Crkl 12000 K562 CML Xenograft irradiated and inoculated intravenously with leukaemic cells harbouring BCR-ABL
lines expressing the BCR-ABL fusion protein or its mutant forms including T3151. WT p210 13 pHH3 o 0o E255K and T3151. (Figures 7 and 8)
Vasar 5 — £ Vehicle 1omgikg = Kaplan Meier survival curves show that treatment with 6.25mg/kg AT9283 twice daily
® Treatment of several in vivo models of imatinib resistant CML resulted in e = w THH3 § smalkg resulted in a significant survival advantage (p=0.008) over vehicle-treated animals of
significant growth inhibition and, in several cases, regression of the tumour. In T3151 11 g o000 17 days in the E255K model. Similarly, in the T315 model 10mg/kg/day or
some instances mice remained tumour free at 90 days following initial T315A 10 0 .030103 1 3 10 pMAT9283 E 000 12.5mgikg 15mg/kg/day AT9283 resulted in a marked survival advantage (p=0.002).
administration of compound, 72 days after the final administration. QZSZH—ZJ. 2 w0 418 mice
tumour
= = _ __ _ o gt ] uni CONCLUSIONS
COMPOUND PROFILE V294V Iy Elgure3: Mechanlsmicfiction of/AT3283lin BV-173(CMLICSII Days of sty ® AT9283 is a multi-targeted kinase inhibitor with activity against Aurora A and B
206 > Dosed twice daily i.p.for 5 days followed by 2 days break. Repeated twice and BCR-ABL including many of the identified mutants forms.
H396P 1
T T K562 IMR-1 IMR-2 ® AT9283 inhibits survival of engi i i
" " " ——— - gineered cell lines expressing BCR-ABL or its
A B e 315 (GK) G250 12 0 1 10 0 1 10 0 1 10 M Figure 6: AT9283 s Efficacious in Subcutaneous KS62 Human CML Xenograft Model mutant forms as well as human leukaemia cells harbouring the same
i Fairy 1 — - ’ AKT CML Patient Sample (BCR-ABL E255K) muations.
’ T T o - = - atient Sample
O)\NH . i F317L 15 B ® These antiproliferative effects can be attributed to |nh|b|t|on of BCR-ABL in
MN \ E255K 13 100 — 6.25mglkg addition to activity vs other targets in CML cell line:
e ————————————— m -p44/42 MAPK 2 - i
RO Table 2: Activity of AT9283 in a Panel of BCR-ABL BalF3 Cell Lines IS PR 5 8 Vehicle ® AT9283 exhibited potent inhibitory effects in animal models with either Ba/F3
0’ = cells, human leukaemic cell lines or primary human CML samples.
® Ba/F3 cells were engineered to stably express wild-type (WT) or mutant forms — . 2 60 <001
of BCR-ABL. Actin = p<0. ® These data support further clinical investigation of AT9283 in patients with
® Cells were exposed to AT9283 for 72h. Cell viability was determined using an 2 40 treatment resistant CML.
Chemical structure of Model of AT9283 bound Alamar Blue™ assay. S5 6 2R | MR~ N VIR 2 B E 20
AT9283 within the ATP binding site of 0 10 0 10 o0 10 UM @
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" Figure 1A shows the chemical structure of AT9283 ovirs " s Days after inoculation Research Support/P.. No relevant conflicts of interest to declare
= Figure 18 is a model of AT9283 bound within the active site of T315| BCR-ABL. e AR 2E I KEeZCRINGET —— Dosed wice daly .. for 5 days folowed by 2 days break Repeated four imes -
AT9283 does not make contact with threonine 315 in the same way that other kinase KuB12 * % R I S e 0 e s Employee LG (L TP (O M (R D e O )
inhibitors in the class do. , o MYL + 21 Figure 7: AT9283 is Efficacious in a Primary Cell BCR-ABL (E255K) Xenograft Model Consultant No relevant conflicts of interest to declare
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= Similarly because the pocket behind the threonine 315 gatekeeper is not occupied by " KT1 ¥ 81 Ba/F3 BCR-ABL wild type or T315! mutant cells were treated with AT9283 Major Stockholder No relevant confilcts of Interest to declare
AT9283 there is no clash with this residue upon mutation to isoleucine. KEns - 8 for 4 hours (Figure 2). BV-173 CML cells that express wild-type BCR-ABL CML Patient Sample (BCR-ABL T315
(Figure 3) and K562 WT BCR-ABL or two imatinib resistant forms (IMR-1 Speakers’ Bureau No relevant conflicts of interest to declare
= Hence AT9283 maintains activity vs the mutant forms of ABL. In fact, in in vitro assays MEG-01 + 31 and IMR-2) were exposed to AT9283 for 24h. Lysates were harvested for - ==
at least, AT9283 appears to be more potent vs the mutant than the WT form (Table 1) K562 N Polyploidy @ 30 western blotting. ek Honoraria No relevant conflicts of interest to declare
= Pproliferation of a panel of Ba/F3 cell lines harbouring either wild type or various HL60 B Polyploidy @ 30 . ~ __ "omakgcay Scientific Advisory Board No relevant conflicts of interest to declare
imatinib resistant mutant forms of the BCR-ABL kinase were inhibited with an ICy, of EMESTIR ) - { LT ATt??f? Py of AU’?"E B ; & Vohial
10-21nM. (Table 2} les(one H3 (pHH3)) and BCR-ABL (p TAT5 pCrki) were inhibite ~— Vehicle
. ( ) KS62/D1-9 + PgP Overexpressor >1000 (Figure 2, 3 and 4) in Ba/F3 cells and human CML cell lines including % Presented at the American Society for Hematology 50" Annual Meeting and Exposition,
Mutant forms of BCR-ABL that were inhibited include those highlighted in blue. These \matinib P " 502 Overexpressor 0% @300 BalF3 cells harbouring T315 BOR-ABL. = December 61-9%, 2008, San Francisco CA
represent the most problematic resistant mutants in the clinic (Table 2). Resistant s
BCR-ABL s 3
= AT9283 s effective at inhibiting T315l-dependent Ba/F3 cell lines, the mutation KS62/IMR - overexpressor 64% @ 300 = |nhibition of the Aurora substrate pHH3 was observed at roughly 10 fold : This poster is avallable to download at www.astex-therapeutics.com
resistant to all current ABL-kinase therapies. Similar data were obtained in human K562/BalxL . BolxL Overexpressor 41% @ 300 lower concentrations than the substrates of WT BCR-ABL consistent with
CML cell line models that are either sensitive, or have an acquired resistance to, the in vitro activity of AT9283 vs these targets (Table 1).
imatinib therapy (Table 3). BVL7S/shBim * Bim Knockdown 2 0 20 a0 60 80 100
= In certain cases, as indicated in Table 3, the dominant phenotype observed is that of Table 3: Activity of AT9283 in a Panel of Ph+ Human CML Cell Lines " These data suggest that both the Aurora and BCR-ABL inhibitory effects Lo iz B

polyploidy resulting from Aurora B inhibition. It is likely that we observe both Aurora
and BCR-ABL inhibition in these cell lines and the predominant phenotype observed
depends upon the specific genetic background of the cell in question.

of AT9283 manifest themselves in CML cell lines and that either or both
activities could result in the efficacy of the compound in these CML
models.

® Human CML cell lines were exposed to AT9283 for 72h. Cell viability was
determined using an Alamar Blue™ assay.
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