Anti-Tumor Activity of Selinexor (KPT-330), A First-In-Class Oral Selective Inhibitor of Nuclear Export (SINE) XPO1/CRM1 Antagonist in
Patients (pts) with Relapsed / Refractory Multiple Myeloma (MM) or Waldenstrom’s Macroglobulinemia (WM)
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ABSTRACT SINE Induced Nuclear Localization in MM Cells (In-Vitro) KPT-330 Related Adverse Events Occurring in > 2 Patients (N=29) KPT-330 Activity in Rel/Ref MM/WM Patients
Target protein Target protein AE NAME GRADE KPT-330 Dose Levels (mg/m?) , , : , , ,
Background: Exportin 1 (XPO1/CRM1) is overexpressed in MM and was identified as an essential protein for MM cell growth. The DMSO SINE DM:‘ONUCIe‘;TNE XPO1 inhibition with KPT-330 forces nuclear 3 6 12 16.8 23 30 35 45 |Total All Responses in Arm 1 Multiple Myeloma and Waldenstrom's Macroglobulinemia Patients as of 4-Dec-2013
majority of Tumor Suppressor Proteins (TSP) are transported out of the nucleus exclusively by XPO1, leading to their inactivation. retention of its cargos, including the majority Gastrointestinal, Constitutional, | . _ _ _ _ ~ ~ } ~ N=29 C Number of Pts Total PRs, MRs, PR (% MR (% SD (% PD We
, . . o . o . N=1 | N=2 | N=2 | N=5 | N=5 | N=2 | N=11 | N=1 ancer o (%) (%) (%)
Selinexor (KPT-330) is a potent, selective oral inhibitor of XPO1 and shows potent anti myeloma activity in preclinical models. of Tumor Suppressor Proteins (TSP), Cell and Others Evaluated and SD (%)
Methods: Patients (pts) with advanced, relapsed/refrgctory MM or WM were Fjosed V\_/ith orall KPT-330 (8-10 dogeg / 4-wegk_ cycle) Cycle Regulators, and IkB (the inhibi;or of Nausea g:a:e; - (1_607) _ (1—(;0?) 1528;; ;Eig:f; 4 (8_?%) a (;—O — 61 5(22)/ ) 1 (1_0_0%) 2;; MM (All Doses) 25 20 (80%) 1 (4%) 4(16%) 15 (60%) 4 (16%) 1 (4%)
as part of'alb.road Phase 1 program (NCT 0160?89?) in advanced hematologlcql malignancies. Standard dose.I|m|lt|ng toxicity NF-cB) ’ - - Gr: d:1 — — = — = % )" = o MM (>16.8mg /m2) 21 19 (90%) 1(5%) 4(19%) 14 (66%) 1 (5%) 1(5%)
(DLT ) definition was used. Detailed pharmacokinetic (PK) and pharmacodynamic (PDn) analyses and tumor biopsies on selected . norexia Grade 2 | 2(100%) | 2 (100%) | 2 (40%) | 3 (60%) | 1 (50%) | 3 (27%) - 45% WM 3 3 (100%) i 3 (100%) - - -
patients were performed. Response evaluation was performed every cycle. All pts in this study had documented progressive Fatigue Grade 1 - - 1 (50%) 1(20%) | - - 3 (27%) - 17%
disease on study entry and were relapsed/refractory to at least one proteasome inhibitor and one immunomodulating agent. , — Nuclear retention leads to reactivation of Grade 2 —___| 2 (100%) __| 3(60%) |1(20%) | 1(50%) } 3 (27%) 1(1?_0%) 38% , , , N .
Results: 26 MM and 3 WM pts were enrolled in 8 sites in the US, Canada, and Denmark. Median age 65 years (range 50-75); COXOTA ., B8 these regulatory proteins leading to cell Vomiting orace 1(100%) 1 1(50%) 1 1 (504) ! gg;; Lo | 16500 | 1 Eg;; - 24% PR=Partial Response, MR=Minor Response, SD=Stable Disease, PD=Progressive Disease, WC=Withdrew Consent
ECOG PS 0/1/2: 7/21/1; median number of prior regimens: 5.4 (range 1-13). Patients received KPT-330 across 7 dose levels (3 to : - =y PRTTIEPY . . Grade 1 1(100%) | 1 (50%) - 2(40%) | - — 1(9%) — 17%
cycle arrest, NF-xB inhibition, and apoptosis Diarrhea - - a . . .
45 mg/m?). Ten patients experienced drug-related grade 3/4 Adverse Events (AEs), including thrombocytopenia without bleeding i: duction ir; cells with dam; od DFI,‘IPF«) (e g::::i i (160%) - - 1 (%_M) 1 (%_M) 1(;—0 —— (;(y) - 1701; Progressmn Free Survival of Rel / Ref MM / WM Patients on KPT-330
(n=6), neutropenia (n=4), dehydration (n=1), hyponatremia (n=1). The most common grade 1/2 toxicities were gastrointestinal (Gl) u 9 e Weight Loss Grade 2 — — 1(50%) - — — — — 3%°
including nausea (22/29; 76%), anorexia (14/29; 48%), vomiting (9/29; 31%), diarrhea (7/29; 24%), weight loss (4/29; 14%), and MM cells). Taste Alteration Grade 1 — [2(100%) ] - 1(20%) [1(20%) | - - - 14% 040-008 T —
dysgeusia (4/29; 14%). Grade 1/2 drug related fatigue was also observed in 16/29 or 55% of the patients. No grade =3 Gl related Dehydration Grade 1 1000%) -~ ]1060%) ] - - - - - 7% T T e e s e B e —
AES were Observed These Slde eﬂ:ects were We” mana d th rt N | H ” H f t | t d t 1 t Grade 3 - - - - - - - 1 (100%) 3% 040-011 W 5.8->23 mg/m2-> BIW->16.8
: ged with supportive care. No clinically significant cumulative drug toxicities Sirzinacs Grade 1 — T50%) — T = — — — o7 SIS e ——————
have been noted and patients have remained on therapy for > 8 months (median duration on therapy 89 days, range 8-393 days). Hyponatremia Grade 2 — - — — [100%) ] - 2 (18%) — 10% 040-018 , , , , : M 23 mgim2
Three pts died during the study, one due to E.coli sepsis, one due to renal dysfunction, and one to pneumonia, all events were Grade 3 - - - - — | 1(50%) | 2(18%) - 10% 040-033 | I 30 mg/ti2 BIW
deemed unrelated to study drug. PK analysis demonstrated total exposure increased with increasing dose, with no accumulation Ph1 Studv of KPT-330 in Hematological Malignancies (N CT0160789 2) Blurred Vision g::::; - - - | 1(20%) oo ) - 3; o0 __'_T ™
and without affecting half-life (5-7 hrs) or clearance of KPT-330. At 23 mg/m?, exposure (C,., 289 ng/mL and AUC,2219 ng*h/ y 8 g Hematological 040-023 : L MM S0 mgm2
mL) was comparable to anti tumor exposure observed in mice and dogs. Significant increases (2-5x) in leukocyte XPO1 mRNA ematologica 8282); e — momam? |
levels (PDn marker) were observed at all doses, with higher doses demonstrating higher levels of XPO1 mRNA. Response was I g::::; - - - 1 gg;; - - - - ;; o003 - HMM e
evaluable in 25 MM pts: Partial Response (PR) in 1 pt (4%), Minor Response (MR) in 4 pts (16%), Stable Disease (SD) in 15 pts yiop Grade a - - - 1 (20%‘2) 1(20%) | 1(50%) | 2 (18%) - 70 040-052 | e— (o 3 5
(60%) and Progressive Disease (PD) in 4 pts (16%). Response was evaluable in 3 WM pts: all 3 pts (100%) achieved a Minor Grade 2 — — - 1(20%) [1(20%) ]  -- — — 7% giggi; ' i 23 m“;“if e
Response (MR). Evaluation of serial bone marrow samples from two patients confirms KPT-330-induced nuclear localization of - Neutropenia Grade 3 - - - S (40%) | - _ - - 7% 040-045 — 11 55 o B
multiple TSP as well as reduction in CD138+ MM cells. Dose escalation is ongoing at 45 mg/m? twice weekly. : Rela psed/ Refra ctory B-Cell Rela psed/Refractory B-Cell ] g::ﬂ:i ~ - - 1 gg;; 1 (;o%) - (?_0 “ — — ;; 040-056 o MM 38 maimz BW
Conclusions: Oral KPT-330 treatment is generally well tolerated, with favorable PK and PDn properties. Prolonged disease Arm 1 Anemia Grade 2 - - - 1(20%) | - - - - 3% 3333‘1‘2 — O
control and responses are observed in heavily pretreated patients with progressive MM whose disease is relapsed or refractory to D [ ] [ MM/WM ] DLBCL ) ) ) ) 040-007 _memmm—' w1 12 mm2
available agents. MM/WM,| NHL, CLL /WM, KPT-330 Induced a Reduction In Circulating cytokine Levels e m—
A - Ml Vim 35 mg/m2 BIW
CRP, INFy and INFa2 040-049 |yl
1 i A M L 040-047 MM 35 mg/m2 BIW
Mechanism of Action Acute Myeloblastic Leukemia 040047
: 240+ CRP 240- 240 ” 040-055 MM 35 mg/m2 BIW
bl 2201 - p<0 02 - ez Plasma samples from patients were analyzed by 040-017 jessmsey 11 20 molm2
/ (AM L) 2001 * o o p<0.02 immunoassays to detect levels of C reactive 040-042  fuasegl M0 3% a2 P10
Cell CYTOSOL ) ) 180+ . ool ool Protein (CRP), Interferon y (INFy) and Interferon 0 30 60 90 120 150 180 210 240 270 300 330 360
g Patient Demographlcs % 1601 £ E 02 (INFa2). Results indicate changes in cytokines T Mk Bl V" g Onstudy (Stable pays on study Withdrew E Frosession
L S g g E levels of CRP, IFNy and IFNi2 at Cycle 1 Day 17 Response Response Disease) Consent
Characteristic N=29 Dose Number of MM/WM Subjects £ :: ' E ] . I “ . versus plasma levels at baseline. Statistical ) o . )
g ; £ £ g™ analysis was performed using the Wilcoxon signed KPT-330 Appears to Show Potent Anti Myeloma Activity in Heavily
€ %' o Median Age (Range) 65 (50 -75) 3 mg/m 1 g . § 100 . & 100 rank test . : : i
‘ \ e Male to Female 15 Males : 14 Females 6 mg/m’ 2 5 Z: — e § 5 o Pretreated nght Chain Disease MM Patients
Lo ° 204 . R 60 : R o] ——
Median Prior Treatment 12 mg/m? 2 o] >~ a0 : a0 Ve
Sy Jumor Tam (Range) 5.4 (1-13) ; 2] i . 0% Patients (N=6, Evaluable N=5) with heavily pretreated,
”ppje‘f’:;'s 16.8 mg/m > 0] . ) 10 progressive Free Light Chain (FLC) MM disease were
oy o )" ~a Par-4 Previously Treated with 23 mg/m? 5 c1b17 c1b17 c1b17 . enrolled into the study as of November 1, 2013. FLC
- 3 ) ~ 7 Carfilzomib or 6 Patients : 11 Patients > . . . . . g levels were reduced in all evaluable FLC patients
" 3 oo o : 30 mg/m 2 KPT-330 Reduction in CD138 Cells in BM Biopsy from MM Patients enrolled to date. Patients -008 (Stable Disease) and
; > % Pomalidomide > : - -010 (Minor Response) with kappa and lambda FLC
2l N Sl I 35 mg/m 1 PMH-040-018 PMH-040-034 i trfatme"t |__Sefinexor g disease, respectively, have remained on study for >12
- : QWS - % o (\ ‘\ IxB ECOG PS 0:1:2 7:21:1 45 mg/m2 1 Pre treatment KPT-330 Pre treatment KPT-330 . “Q- p5 @ = g -50% months with no significant cumulative toxicities.
e = : BRCA1 Free Light Chain Disease 6 Total 29 NS SR (BT Al ARG TNk - + 3 ,. ;*ﬁ &= '4 g oo Eatients )05? (Minor Respotnze) andf 3334 (Eamzl
' ' ) A 1 27 Patients O AT ey R AR ] >3y ] R ow esponse) also remain on study as of December 4,
\ ‘ > G s ~ Tumor p ( ) HaE | RN SRRS € o8 \ . 15 -}s ;:.'3'.‘::‘ AT o / 2013.
u ressors = = = X 20 ' - D S0, Tt A-A- - -80%
% et Pharmacokinetics and Pharmacodynamics Sty I &Y:% /
: : : e ‘ S \ ' LLC= Lambda Light Chain
550 XPO1 induction in leukocytes - -
Mean  SD Oral KPT-330: DAY 1 ESap——— -.9. .
va Um - ultiple myeloma patients +M:;gnamg/mzm:z) 81 > o " o> -
nana | ot mons pen g ] = cD138 r.:__v 1 .,. ‘ Conclusions
«  XPO1(CRM1)is overexpressed in MM and is a vulnerable target in MM (Schmidt 2013 Tai 2013). wo| [ (WithoutOutter Subject 010 D g =° - "3 %37 roxosn - . . o .
«  XPOf1 is the sole nuclear exporter of the majority of tumor suppressor proteins (TSP). ]| sy 3% | > ’?t;. 3;',‘ &“‘g o s «  XPO1 (CRM1) is Qverexpressed in MM and correlatesl with d|sease' progression. | |
«  XPO1 inhibition results in nuclear retention and reactivation of TSP leading to selective induction of 2l . - smanen cf N v 32__.-,;..\&:7’{,&_ g ‘i . 'XPO1.|nh|b|t|on Wlth.KPT-330 results in nuclgar retention and reactivation of TSP leading to selective
apoptosis of MM cells while sparing normal B cells. | gg 3 . 5 "laé;‘?:-'::‘t.: -.h‘“ . 4' induction pf a_popt03|s of MM cells while sparing normal B cells. _ |
- KPT-330 is a novel, potent, oral Selective Inhibitor of Nuclear Export (SINE) currently being evaluated . 52 o A. Biopsies from pre-treated and 3 weeks post ' B M- o 2 *  KPT-3301s given orally 2-3 times per week appears to be associated with low rates of Grade 3/4
in Ph1 studies in relapsed/refractory solid and hematological malignancies. g treatment patients: PMH-040-018 (168 days, SD) and ¥ b o ':1 events, along with significant but manageable Grade 1/2 gastrointestinal toxicities (anorexia, nausea).
»  KPT-330 and other SINE compounds show potent anti-cancer activity in animal models of MM including i TE o B % % o PMH-040-034 (143 days on going, PR) both 23 mg/m?, B % , * KPT-330 shows dose-dependent PK and PDn increases in relapsed/refractory myeloma.
ikes i * i inhibi i KPT-330 dose (mg/m?) show reduction of tumor cells (H&E) visualized also by s, < »  KPT-330 induces nuclear localization of TSP and reduction in Mcl-1 levels in MM patient biopsies.
reduced monoclonal spikes in the Vic*MYC transgenic MM mouse, inhibited tumor growth in MM the reduction of CD138 nositive ol ) B P = ! . onin . !
xenograft mice and increased survival of SCID mice with diffuse human MM bone lesions (Schmidt ) | KPT-330 induces XPO1 expresion n leukocyte from multple mycloma na dose B Additoml studios oflosp'a;{eenri 040,018 biopsy N *  KPT-330induces dose-dependent, durable disease stabilization and responses in MM patients whose
2013, Tal 2013) 0 u‘//t i B , - ‘ ‘ : : Leuk'oclytes?/verecollected from multiple myeloma patiel;ts4—hand8ha?fteroral , ShOW that Se“nexor induces nuclear accumu|aﬁon Of “ ...‘3‘. : F dlsease has progressed On a” Other Classes Of antI-MM agents’ InC|Ud|ng patlents Wlth FLC dlsease .
SINE treatment also impaired osteoclastogenesis and bone resorption via blockade of RANKL-induced e ’ o e & B | | oo o point represants the e and SE08 Ty 6 ey Vs determined By TSP: p53, IkB and FOXO3A while reduces levels of the xﬁ-‘:.-.’:‘ . Thesle results show lthat single agelnt oral KPT—330 may have prolonged anti-MM activity in patients with
NFkB activation. without impactina osteoblasts and normal bone marrow stromal cells (Tai 2013). ———— survival protein Mcl-1 that results with apoptosis — = heavily pretreated disease and rapid progression on study entry.
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