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MLN8237 In Vivo Activity
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Statistical Methods: Event-free survival (EFS) distributions of each treatment group were
compared to the EFS distribution of the respective control group using the exact log rank
test. P-values were 2-sided & were not adjusted for multiple comparisons given the
exploratory nature of this study. P-values < 0.05 were considered to be significant.
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Objectlve Response Scores for In

dual Mice for ALL Xenografts by MLN8237 Dose

Background: MLN8237 is a small molecule inhibitor of | | MLN8237 stage 2 testing involves dose response testing in a subset of responsive models. X " Median
Aurora A kinase that is in adult phase 1 testing. Aurora A ) . et‘.’gra Histology Treatment |p-value |EFS T/C| Final TIC |p-value| Heat Map 28moke
kinase plays a pivotal role in centrosome maturation and Solid tumor testing: For each xenograft line, 130 mice bearing SC tumors initiated treatment ine RTV
dle formatlon durln mitosis. MLN8237 demonstrated | | #hen the tumors were between 0.2-0.5 cm’. Two per tumor were |l _KT-10 Wilms 20 mg/kg 0.35
st g. h measured at once weekly intervals with digital vernier calipers. Assuming tumors to be NB-1643
of adult cancers, and previous were from the formula (/6)xd3, where d rep the 10 mg/kg 15 >4 058
PPTP testlng identified broad in vivo activity for MLN8237 | | mean diameter. Smgkg |0.11025| 1.7 >4 0.71 1024745
when tested at its MTD against neuroblastoma and acute | | Acute lymphoblastic leukemia testing: For each xenograft line, 8 mice were i with 2.5 mg/kg [0.76783| 1.0 >4 0.84 |0.63053
lymphoblastic leukemia (ALL) xenografts. 3-5 x 10° mononuclear cells purified from the spleens of secondary recipient mice. Rh65 ALV RMS 20 mg/kg
Methods: MLN8237 was tested against selected was weekly by flow cytometry, and treatment was initiated when 10 mg/ke >39 3.2
lines from the gPTP in vivo panelg at doses of 20' 10 5, and the proportion of human CD45+ cells in the peripheral blood reached 1%. The prop of 5 rrr?gg/kgg 37 =7 0.19 Eventiree Sunival ontrol 2mokg ! tomorg s 2
h CD45+ cells in th ipheral blood itored kly th hout th f . > B
2.5 mg/kg administered orally twice daily x 5 days repeated trZ;::‘ent. cells In the peripheral blood was monlored weeldy froughout the course o 2.5 mg/kg 2.1 >4 0.31
weekly and against 2 ad(.iitional neuroblastoma moqels at 20 | | prug: MLN8237 was provided to the Pediatric Preclinical Testing Program by NB-SD Neurol 20 mg/kg 0.47 ALLS i ] i i ]
mg/kg. Treatment duration was 6 weeks for solid tumor | | Pharmaceuticals through the Cancer Therapy Evaluation Program (NCI). MLN8237 was 10 mg/kg 39 >4 0.50
xenografts and 3 weeks for ALL xenografts, with a total | | dissolved in a mixture of 10% 2-hydroxypropyl-R-cyclodextrin and 1% sodium bicarbonate 5 malkg 22 >4 0.60 —
treatment/observation period of 6 weeks for all xenografts. in water, and administered twice daily by oral gavage for 5 consecutive days out of 7, 2.5 malk 16 4 0.59 = et et o b -
N . repeated for 6 weeks in the solid tumor xenografts and 3 weeks in the ALL fts, at 2 g9 - -
Tle.ree _measures of antitumor actlelltyJ wtfetre u;‘ed: |1')' ar; doses of 20, 10, 5 and 2.5 mglkg NB-1771 | Neuroblastoma 20 mg/kg
obji response after the clinical P i . 10 mglkg
se:'itlr;g), 2)ta tre;:ted to :(’(T;olkfnc) tumor votlume Measure; | | solid Tumor Response Criteria: 5 mg/kg >241 2.2 0.38
an a time to even old increase in tumor
— 2.5 mg/kg 1.9 >4 0.38
measure based on the median event-free survival (EFS) of Response Definition Score NB.EBoT | Neuroblasioma 20 mgkg 0.15
E‘eated :-ind (.:or(llt’rg; animals forrf eacf:’ xem‘:graftJ PD1 (Progressive Disease 1) >25% 1in tumor volume, TGD value 1.5 0 10 mglkg 31 >4 022 ® MLN8237 PD effect was evaluated by determining the % mitotic Mitotic index in NB-1771
Phar y were performed on t DL - cells (measured by MPM2 staining) and the % phospho-histone with MLN8237 20 mg/kg
" PD2 (Progressive Disease 2) >25% tin tumor volume, TGD value >1.5 2 5 mg/kg 20 >4 0.44 y 9 0 phosp! werage esitve oels
ne‘un?bla.stoma lines to. evaluate :he effect of. ML:‘1823.7 on 2.5 mgkg 17 >4 057 H3 positive cells following a single oral dose of MLN8237 (20 | :: y zM:M‘: ‘n !
m:s?:il\‘:e :\SIesx dg:z:rer:irrr‘ner:’e(;lo lg‘ /.':’I\'{ltP‘I‘\,\Iljz‘,,r :v:‘t\h raf;];:l;h;tl:g SD (Stable Disease) <25% tin tumor volume, <50% regression 4 NB-1643 | Nourobiasioma 20 mglkg . mglkg). Ser10 of histone H3 is a specific Aunrora B substrate. \erage t pHisti3 positve
p ® stermin PP PR (Partial Response) 50% regression, but no CR s 10 mgkg 0.30 MLN8237 induced an ~ 5-fold increase in % mitotic cells. t!nat i
Aurora B kinase inhibition. i 5 malk 0.38 PR peaked at ~ 12 hrs and returned to baseline by 24 hrs. A similar
Results: Dose r testlng howed 2/4 neurobl CR (Complete Response) <0.1 em3 tumor volume 8 25 g /f 020336 12 4 To1 1073936 magnitude of effect and time course was observed for % 2
1al b Fyprrs . .. . > | . g
and 3/3 ALL bji at 10 MCR (Maintained CR) <0.1 cm3 tumor volume at the end of study 10 L) phospho-histone H3 positive cells. "
0, NB-1382 | Neuroblastoma 20 mg/kg >1.7 2.1 0.31 . ]
mgl/kg (50% of MTD), with the "WSt sensitive neuroblastoma N - ® MLNB8237 plasma levels at 12 hours post-dosing were ~1 yM and %
model (NB-1643) achieving an objective response at 5 mglkg | | Leukemia Response Criteria: SKN-AS | Neuroblastoma | 20 mghkg 0.07747] 14 | >4 | 071 1013879 ~2 M for the 10 mg/kg and 20 mglkg dose, respectively (data I
and with 2/3 ALL models showing good leukemia growth it 081 Osteosarcoma 20 mgtkg >1.5 0.8 045 " i o o kol e *
trol duri treat ¢ at 5 9 glk T ddg't' i Response Definition Score 10 mgkg >15 20 0.56 not shown). 1 pM is the in vivo EC90 concentration for MLN8237
control during treatment al mg/kg. Two additiona o - . s based on adult cancer preclinical modeling.
. PD1 (Progressive Disease 1) No PR & TGD value of £1.5 & events at EOS [
neuroblastomas were not responsive to MLN8237 at a dose 5 mgkg 218 ||_ga 0.70 ® The MLN8237-induced increase in % mitotic cells was matched
of 20mg/kg. MLN8237 induced an increase in mitotic index PD2 (Progressive Disease 2) No PR & TGD value >1.5 & events at EOS 2 2.5 mglkg >15 3.5 0.75_[0.07526 by an equal i in % o H3 positive cells,
and %pHistH3 positive cells following a single dose of agent SD (Stable Disease) No PR and no events at EOS 4 ALL-2 | ALL B-precursor | 20 mgkg consistent with an Aurora Alspemflc effect with minimal Aurora
that peaked at 12 hrs, returning to baseline levels within 24 PR (Partial Response) CDA5% <1% for only 1 week s 10 mglkg >38 3.1 B kinase inhibition. ¢ : Time attor dosing ()
hrs. 5 mg/kg >3.8 >25
Conclusions: Dose response testing indicates MLN8237 CR (Complete Response) CD45% <1% for 2 consecutive weaks 8 2.5 mglkg 2.3 >25 )
efficacy at 50% of its MTD in a subset of r i MCR (Maintained CR) CD45% <1% for last 3 weeks of study 10 ALL-8 ALL T-cell 20 mg/kg Concl usions
ngl:lr?bla.stoma .and AIL'; P.D. h ahr(-? hibiti '; Median Group Response: Each i mouse in the group was i a 10 mg/kg 28¢ £12
with in vivo anti-neuroblastoma activity through inhibition of | | o once score (see Tables above) and a median score for the treatment group was 5 mgrkg 25 >25 PR * MLN8237 demonstrated promising anti-tumor activity at its MTD in Stage 1 testing by the PPTP, particularly
‘:”"‘",a A kmasel.’. Fu{ther Fftrﬁcl't’;"cal S“‘:"es of :VILNBtZL’;I calculated and then each group was assi an overall g to 2.5mo/kg 10.05236] 1.8 >25 for the neuroblastoma and ALL xenograft panels.
ot;usmg d‘?nt‘fom |Ir.| at 'OTS ‘g' T er agzen sfar;fasl;!ga €d, | | the table below. - ALL-19 | ALL B-precursor | 20 mglkg 168 | >25 * Dose response testing confirmed the high level of activity for MLN8237 against ALL xenografts and selected
P 9- (Supp Y e ws=s To2 5 mg/kg 9.2 >25 —Against neuroblastoma xenografts, MLN8237 induced maintained complete responses at 50% of its MTD
Treatment Schema: Twice Daily X 5 for 3 (ALL) or 6 weeks (Solid Tumors) T<Ws S sn . ) L 2.5 mgtkg 0'7:‘242 1.0 1 >vz|5 L | . in 2 of 3 responsive models.
NS R < Shading inthe EFS cotumns indicates xenogtarts that nave ether high (dar blue). ntormeciite (1ght bhe). or ndeterminate (gray) acivity. = —Against 3 ALL xenografts studied, MLN8237 at 50% of its MTD induced CRs that were maintained durin,
g g g
PILLL LLLLL L 7<MS<9 CR ALL-2 ALL-8 3 weeks of tr t, and 2 of 3 models showed objective responses at 25% of the MLN8237 MTD.
éuu tHH guu 9<mMs MCR F ig * MLN8237 induced pharmacodynamic effects consistent with specific inhibition of Aurora A kinase with little

Aurora B kinase inhibition.
* MLN8237 has entered pediatric phase 1 evaluation with plans to quickly investigate its clinical activity against
neuroblastoma and ALL.
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