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c: MLNG237 s o small molecule nhibtor of Aurora A kinase that s currentl in phaso ftesting
o s with cancer Aurors & Kinaso plays a pivotal role in centrosome maturation and spindie form:
during mitosis, and inhibitors of t have shown activity in preclinical models of adult cancers.
Methods: The PPTP includes a molecularly characterized in vitro panel of cell lines (n=27) and in vivo
panel of xenografts (n=61) representing most of the common types of childhood solid tumors and
childhood ALL. MLN8237 was tested against the PPTP in vitro panel at concentrations ranging from 1 nM
t0 10 iM and was tested against the PPTP in vivo panel at a dose of 20 mg/kg administered orally twice
daily x 5 days repeated weekly. Treatment duration was 6 weeks for solid tumor xenografts and 3 weeks
for ALL xenografts, with a total treatment/observation period of 6 weeks for all xenografts. Three measures
of antitumor activity were used: 1) an objective response measure modeled after the clinical setting; 2) a
treated to control (T/C) tumor volume measure; and 3) a time to event (4-fold increase in tumor volume)

o treated and for

Results: MLNB237 had an IC,, of 61 nM against the PPTP in vitro panel. The ALL cell lines were more
sensitive and the rhabdomyosarcoma cell lines less sensitive than the remaining PPTP cell lines. The
neuroblastoma cell lines showed intermediate sensitivity to MLN8237. MLN8237 was satisfactorily
{oleratod with toxiity I 6.4% o roated animals compared to 0.7% of control animas 57 of 38 tested solid
tumor xenografts and 6 of & tested ALL xenogaits wero ovalusble for effcacy. MLNE237 significantly
incroased EFS in 30 of 37 (51%) evaluablo soid fumor xenografte and 6 of & ALL xenografts.
solid tumor xenografts. tvaluablt for the EFS T/C activity measure, 19 met criteria for either intermediate
(n=11) or high activity (n=8). Maintained ) were obser
xenografts, and all 6 evaluable ALL xenografts achieved CR (n=4) or maintained CR (n=2) status.
Maintained CRs were observed among single xenografts in other panels, including the Wilms tumor,
thabdoid tumor, Ewing sarcoma, and panels.
Conclusions: The in vitro activity of MLN8237 was most pronounced against the PPTP’s ALL cell line

Stage 1 testing Involves testing an agent across the entire PPTP panel of childhood cancer
xenograft lines at its MTD (or at a dose selected based on PK/PD studies using adult preclinical
models).

»Sali tumor testing: For each senograft in, 10 mice bearing SC tumors iniated treatment when
the tumors were between 0. ®. Two perpendicular tumor diameters were measured at either
once or twice weekly ntorals with digital vernier calipers. Assuming tumors to be spherical,
volumes were calculated rom the formula ()3, where d represants the mean diamete.

: For each xenograft ine, 8 mice were inoculated with 35 x
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Line

Histology

BT-29

Rhabdoid

10° mononuciear ells purlied from the spleons of secondary reciplent mice.
monitored weekly by flow cytomety, and freatment was initsted whon the proportion of human
CD45+ clls in the peripheral blood reached 1%. The proportion of human CD45+ cells in the
peripheral bload wes monitored weokly throughout the course of restment.

237 was provided to the Pediatric Preclinical Testing Program by
Phameacoutiost through the Cancer Therapy Evaluation Program (NCI). MLN8237 was dissolved in
a mixture of 10% 2-hydroxypropyl-8-cyclodextrin and 1% sodium bicarbonate in water, and
administered twice daily by oral gavage on a daily X 5 schedule for 6 weeks in the solid tumor
xenografts and 3 weeks in the ALL xenografts, at a dose of 20 mg/kg. MLN8237 was provided to
each testing site in coded vials for blinded testing according the PPTP's standard operating
procedures.
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P-Value

KT-14 Rhabdoid >26 13 039
KT-12 Rhabdoid 0.15
KT-10 Wilms 0.18
KT-A1 Wilms 35 >4 032
Wilms 041
Ewing 0.14
Ewing 13 >4 077
Ewing 12 >4 078

Ewing 1.7 >4 063 0.105

Ewing 0.351 13 >4 093 0.393
ALV RMS >22 23 032

panel. The very high level of in vivo activity observed against the neuroblastoma panel far exceeds ma! Response. Definition. Score. ALV RMS 1.6 >4 0.54
observed for standard agents evaluated by the PPTP that are used i treatment of
Vincristine, ciaptatin, ang eyclophosphamt vels of i vivo acivity w observed againg o1 ProgessiveDsemset | 250 ncrene i tumorvalume TG0 valumof 1.5 . ALV RMS 14 >4 073
ALL panel. Further PPTP ’:::‘tlnn of MLN8237 is evaluating the dose-response relationship of MLN8237 in oz A ALV RMS 0.06
p o
(Supported by NCI NO1CM42216) ) S25% increase, <50 o B EMB RMS 3.1 >4 0.24
PR Partial Response '250% regression 6 0.175 11 >4 0.88 0.912
cR Complete Response. <0.1 cm? tumor volume & 28 = 057
In Vitro Test Results fo| 8237 - 0.087_| 0, 0.10
wem [— I T—— o Medulobiastoma | 0.474 | T oo 0012
: In vitro testing was performed using DIMSCAN, a semiautomatic fluorescence- 0531 | 1 093 | 0243
based digital image microscopy system that quantifies viable (using fluorescein diacetate || ~Leukemia Response Criteria: - - - - -
[FDA]) cell numbers in tissue culture multiell plates (Keshelava, et al. Methods Mol.Med., Ependymoma 1.8 >4 079 0.481
110: 139-153, 2005). Testing was for 96 hours at concentrations from 1.0 nM to 10 uM with [— Dotmon score Gli 16 >4 0.69
replicates of 6 per data point. Data were analyzed using Kaleidagraph (synergy), fitting a -
nondinear regression” model o S A o1 coen o0 aun o215 . >33 19 0.39
fluorescence values vs. the concemratlon w0z Cousn 760 vaue or>15 2 47 =] 0.32
- Glioblastoma 0.18
e | s oo [ e | o || DThe MLN8237 median IC, © bl Diesse D45 nverdopsbeow 1,0 events boforsandof sty B
Neuroblastoma >1.5 0.0 0.13
= = = was 61 nM (range from 18 R Partsl Response. €A% <1% for only 1 week ] 34 = 060
— EI;I’IVI. :;;310 mMm). . E) Gomplte Resporse [T e p— . Neuroblastoma > 0.06
| aMLNB2ST was most active | || e m———— . N e T T
D 0 ‘ and least active against >Median Group Response: Each individual mouse in the treatment group was assigned a response O >1.6 0.1 0.23
R : cell lines from the score (see Tables above) and an median score for the treatment group was calculated and then Osteosarcoma 19 >4 0.38
"’. = w‘:z rhabdomyosarcoma panel each treatment group was assigned an overall response according to the table below. 0 22 = 0.40
R T (all of which had IC5, Osteosarcoma 0206 [ . 0. 0.58
Ty e I ) values > panel median). :::-::nmu-x-mmm :m-w.ww Osteosarcoma 32 >4 0.24
[T TR I . cell lines Hn Osteosarcoma 20 = 051
yvaz) 5 = = showed Fpyeon - ALL B-precursor >2.7 7
— Y- o o ALL B-precursor >11.8 1.2
e 11— D::';N”W s iy v:']'::; oo e AL B-precursor 36.2 >25
e = — T ks wer ALL T-cell
e =T o h")x”l_af '"°s‘| >Statistical Methods: Event-free survival (EFS) distributions of each treatment group were AL B-precursor >8.0 42
— n9'a e for the ALL panel, | compared to the EFS distribution of the respective control group uslng the exact log rank test. P- “ALL B-precursor
e = 2 - with 4 of 5 cell lines values were 2-sided & were not adjusted for multiple given the nature of prec
— o[ wm ]| showing T/C values < 1%. || this study. P-values <0.05 were considered to be significant.
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CONCLUSIONS

= MLN8237, an orally active Aurora A kinase small molecule inhibitor,
showed selective activity against the PPTP’s in vitro and in vivo panels.

= The ALL cell lines were the most sensitive histology to MLN8237 among the
histotypes evaluated in the in vitro panel.

= MLN8237 induced objective responses in one or more xenografts in the
rhabdoid, Wilms, Ewing, r

and ALL in vivo tumor panels.

= MLN8237 showed high in vivo activity (3 of 4 maintained CRs) in the
neur panel, i the activity of standard agents previously
tested against the panel (vincri: and

= MLN8237 also demonstrated high ln vivo acllwty (4 CR’s, 2 malntalned
CR’s) against the ALL panel, despite dosing for only 3 weeks.

= Further preclinical work studying the in vivo dose response of MLN8237 is
ongoing in conjunctlon with studies to relate the agent’s pharmacokinetic
and to its in vivo activity.

MLN8237 was provided to the PPTP by Millennium Pharmaceuticals ~ Supported by NCI NO1CM42216




