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Leukemia

TRTOAL BEHLY 9 &:e&ﬁ!ﬁm 10 APEOFEE
EREOHS 5<%

Sumitomo Pharma. Co., Ltd.
Cancer Research Unit
Takafumi SHIMIZU

The 11923 abnormalities involving mixed lineage leukemia (MLL) gene are frequently found in adult and
pediatric patients with acute leukemia. MLL rearrangements (MLL-r) are often associated with poor prognosis
and show poor response to currently available therapies; thus, developing more effective therapies is urgently
required. The leukemogenic activity of MLL fusion proteins, the products of the chimeric genes of MLL and its
fusion partners generated by MLL-r, is critically dependent on direct interaction with MENIN. Therefore, we have
generated a MENIN-MLL interaction inhibitor (DSP-5336), which showed durable anti-leukemogenic activity
against acute leukemia with MLL-r or NPM1 mutations in non-clinical studies. DSP-5336 is an ongoing Phase

I/ clinical trial that aims to fulfill unmet medical needs for acute leukemia.
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gAY (HOXA9/MEIS1F v — & — 75 ) 124
B3 Z L THIMRFREIZ B % 85 T FEO FBL 4 16
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A EIZ T2 & D Ak L 7= fiiaic 5 TMENIN
R T2 RIBXE 2 & IR 0 %
TEELBOENFEEINL Z LR IR TS,
F72. MLLEWA BIZ T2 EMAMmIc g Bls s 2 &
TYEBLL - J MG E T~ & 212 B W TMENINE{E
TEREEE S EBIEEOA MRS HEIE S 5 2 &R
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.m MENIN-MLL inhibitor turns off the leukemic gene transcription in AML cells with MLL-r/NPM1 mutation

and induces terminal differentiation.
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(HTRF) 7 vt A4 ZHOTEHL 72, A7 v 24
R, ThEFNEL 280 EEEREG L 72MENIN
YIS EMLL%Z V52 (NASHEER) OfSA ISR
BFRETY 7 L & O AL WIS 2 7 4 Th 5,
K7 v ¥4 RIZHNT, DSP-53361F1Cs0 < 10 nM &
WD Mk TR RIS CMENIN-MLLF F A% FH % BH 4
5ZLhREN7z (Fig. 2B). LI EORERH, 6. DSP-
5336/&MENIN & #4452 & T, MLLED X V3%
B AR Z®INCHET 2 2 Lavna iz,
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B  DSP-5336 directly bound to MENIN and inhibited the MENIN-MLL interaction.
(A) Binding isotherm from ITC for DSP-5336 binding to MENIN protein, demonstrating binding affinity (Kd).
(B) Inhibition of the MENIN-MLL interaction separates the Europium cryptate donor from the d2 acceptor and decreases
the HTRF ratio (emission intensity at 665 nm/emission intensity at 620 nm). Binding inhibition rates were calculated
using the HTRF ratio and ICs values were calculated by logistic curve fitting. Three independent tests were conducted.

28  Copyright © 2024 Sumitomo Chemical Co., Ltd.

EFRILFE 2024



MENIN-MLL#E&FEEICL 2R B w52 (DSP-5336) DEIF —IMAN AL TOTO—/NILANY v ZA AR TL—Y—%B$ELT—

DSP-5336 selectively inhibited the cell
growth of human leukemia cell lines
Cells were seeded in 96-well plates and
DSP-5336 at a range of concentrations was
added. After incubating for 7 days, cell
viabilities were measured using PrestoBlue Cell
Viability Reagent. ICso values were estimated
based on the cell viability data, using the
sigmoid Emax model.

Cell line MLL-r/NPM1 mutation 1Cs0 (nM)
MV4-11 MLL-AF4 10.2
MOLM-13 MLL-AF9 14.7
KOPN-8 MLL-ENL 30.8
OCI-AML3 NPM1 mutation 15.3
HL-60 None > 10000
MOLT+4 None > 10000
Reh None > 10000

< SRR 2~ RS A 2 2 38 R A S P SR~
DSP-5336 DMl L ~ILIZ 351+ 2 PR R A Ffi 4 D
v ARk S TREEL 72, DSP-533612. MLL
WIE A AT 53O e F sk (MLL-
AF4F5PEME s MV4-11, MLL-AF9B5 PE# s MOLM-
13, MLL-ENLFSP:HI ;s KOPN-8) (=5 LU (ICso;
10~30 nM) THIEFIHII R AR /. MLL#EI(Z
TR A X W3O b b J B ERE (HL-60,
MOLT-4, Reh) (=5 L Cld4s < Bl 278 X 25 5
72 (Table1). A C. NPMLE&(E 7% (NPMlc)
#RAE9 5 O0CI-AML3MNE (MLLM#E(Z 7#n)# 2 L)
XL T R AR L 22 e b, AR
MLLOEREA I L TR 2 H s fiiaic LT
MRS XN B (Table 1), YU EOKEF» 5
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& 5 S22 N 4 4+ < — 57— (Pharmacodynamics
marker; PD~ — 51 —) B3 L % 5, DSP-533613.
MENIN-MLLAE A BHE I & O 0% B S 51 O R B
AP L, Sl GFEER) o852 P L o3k
ERET A{ERTF A AT 5, 22T, & FAMLM
Ak —>T & ) MLL-AF445 ) % 4§ 5 MV4-11lfiz
& F, DSP-5336ALEEIZ & APD ~ — 1 — 28] & fif il
L7z, ZOfE%, MENIN-MLLA A AERIZ T84
%HOXA9. MEIS17% & DAt~ — 5 — &z (A
15 B HE (R 1) 12354 C. DSP-53361R M K (71 7«
FHEID PERE S 7z, IS, FHEECRMIC B
ARG~ — 5 —TdH HCD11biZ B W T, DSP-
5336 (I AE ) 2 FE LR BE N At RE & 7z (Fig. 3).
DL Eo#5%1%. DSP-53362*MENIN-MLLZE 4 454 FH
HY 52 L THIMHEBIEICHE S 535 K01t~ —
—EIETORBEEIHEI L, /MMEiFEE5 2RI T
ZEERBL TN,

B) in vivoll¥ ) B IEBERNR

DSP-53361%, L LTHEE N THED v X
WY B W TRIFAPKT 2 7 7 4
o GRS kil 2EE) Bl h T b,
X = N7 2K FICMLLEE F#EEH T 5 L b
AMLAIRak (MV4-1141Fe) A2 FBAEL 223 AET L
[Cell Line-Derived Xenograft (CDX) model] (Z¥1F %
AR T, BT RABER I W5 R TH
%50 mg/kg/BID (p.o.) 12 W\ CHFPEE%10H 124
akBR{EAR (5/561) TOZEAE RIS ER B S h.,
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BEEEN  DSP-5336 modulates the expression of MENIN-MLL-associated PD markers in the MV4-11 cell line.
RT-qPCR was performed on MV4-11 cells after treatment with DSP-5336 for 24 hours. The expression levels of HOXA9, MEIS1,
and CD11b were normalized to GAPDH and referenced to the vehicle-treated control. Values are presented as mean + S.D. ( = 6).

** P< (.01 vs vehicle (the Dunnett’s test).
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.m DSP-5336 demonstrated antitumor activity with a corresponding PD response in a subcutaneous MV4-11

xenograft model.

(A) MV-4-11 cells were subcutaneously inoculated into NOD/SCID mice. The dosing formulations were administered orally
twice daily for 20 days. Values are presented as mean + S.D. (z = 10). *** P < 0.001 vs vehicle group (the Dunnett’s test).

CR, complete remission.

(B) MV-4-11 cells were subcutaneously inoculated into NOD/SCID mice. The dosing formulations were administered
orally twice a day on days 1 and 2, and once a day on day 3. After administration on day 3, the tumors were collected,
and RT-qPCR was performed. The expression levels of HOXA9, MEIS1, and CD11b were normalized to GAPDH and
referenced the vehicle-treated group. Values are presented as mean + S.D. (n = 8). *** P<0.001, ** P < 0.01 vs vehicle

group, (the Dunnett’s test).

K& & & %25 mg/kg/BID (p.o)ic kW T & &5 &
AR W12 78 25 5 B e PR A 5 S hu 72 (Fig.
4A) . ARIEPEERER 12 Fo TR AFIE B ALRE 12 3517 B PD
v — W RN T o728 T A, AT S5 RARLT
1) 72 S5 D A A R BIR T~ — 7 — mogg
MEIS1) OHEARBBICT (Fig. 4B) & HiEk - ki
BORMINEIZ B0 284K 5~ — A — (CD11b) OF
BBl LS (Fig. 4Bf) MEZEh w5, Yk
DFERN 5. DSP-53361% v 7 Z AR NIZ I THERR
IRERTIC R EYEET T 7 A LEIRT L
iz, EE S @B R AR S AVIEYREICE W
TMLLEMASBIE T 249 % & b IS o B %
P UL &2 4 2 & AR X iz,

FZoZAL—2a3F b)Y —F; b MEEERRIGEFIC
b2

FHOBRBIZNT, BEAH R E LR
3R ™ 2 7% & OFEFLEE 7= IR A5
BREARUKRTH S, ZO—HT. EEREE I
JEHATRAIRRER & . SEH AR R & U7 BIRABAT RO
TEEEDHTHEPAFIC I DAL 75 5 T 520, AR
B BEEE LT, ERRRBRTHV NS “HA
Mtk L KBRS B 52 AMEL O AE %
55, JEKRBR TIN5 “2AMIH 13,
R EAR B ShAEEIBWT, £ YL
DAY & EETERRLIE Y 2 X5 4 v 21k
BEMMDY ., B IHIE L - BEREOE & 1 —
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A) BRI & T 72 ex vivo SREEEEAT
SPEEREMEA MR (AML) EBE X DN h2zF
BEVALER & R (SCF, IL-3, GM-CSF&H) I
RIS 3 & BRMIALS & % 0 3 I AT H 8
ISR IRT 2 AEMiE T v = -2k Eh b (2
O=—Jx— A=Y a3 VT vt4), A7 vt %%
FIWMLL-AF6R A 82 T % A9 5 2V fif 1 B i0m
BERIKIZI51F 2 DSP-5336 DR R & Mt L 7= 4
. DSP-5336% 100 nM CALFHS 3 Z & CHAZE 2 FA 1L
Wau = —ERHES B Iz (Fig. 5A&B)., Z
DOFE. BRI v = — 3R b afilia L D
WX kMoo =—FK Blastaw=—) %ff
& F %A%, DSP-5336/LFH I X V) Blast 7 = — D3
Kl KOGHL U 720K ER A A S R & 5/ Vil o
== (G/Mau=—) NOZE »#EE SN/ (Fig.
5A&C), TiZ., Ju=—JlMZE T 28Iz TH
BAEWZMHERL 2R, PD~Y— 0 — & &35 Ry
L% 98 (HOXA9, MEIS1) DOFBUK T &
Bk JORIERR MRS I U B8R M~ — 1 — (CD11b)
DORB EH AR L 72 (Fig. 5D). KL EOFEFIZ,
DSP-53367% “SZEERIZ 540 5 H MURATTE” oL+
A ) L it S N DL (SRR R N (1R zs ot
K9 BRI & LEREICH B Z L AR L TV B,
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m DSP-5336 showed ex vivo efficacy in primary patient samples with MLL-AF6.
Primary patient samples were treated with DSP-5336 (100 nM) or DMSO for 10 days.
Representative images of colonies (A) and Wright-Giemsa-stained cytospin (C) for primary patient samples
with MLL-AF6.
The number of blast and G/M colony formation units was counted (B).
RT-qPCR was performed on primary patient samples after treatment with DSP-5336 for 10 days. The
expression levels of HOXA9, MEIS1, and CD11b were normalized to GAPDH and referenced to
DMSO-treated controls (D).

T R I B O CEABEIZ S < PD~Y — & — 28 HEIPE G- L=, v b o — LR MIMIC B
ZALWBIER I N/ Z & 6| BRIRGABRIC 1T A PD~ — SHEIMFEHER (e b CD45FEMEMIIE) 2w Bk % 1k
=L LTOHERAMATRTHREEZONS, 3 BAEEDAML %E RBIES 2 DIZx L, DSP-53364%5-
T CIRIME AR TR CRRYMIC 351 2 A s S Ek
B) Patient-derived xenograft (PDX) modeliZ ¥} % (& I CD45R5EMINE) DOWgSe) %1 S H & Ak 4
PR EAffER X7 (Fig. 6A&B). %72, NPM1k &LV
AMLEFH HRERHEAI 2 S5 RER e~ Y 22 FLT3/IDH2/DNMT3AIZEIE T A 24 RA 3 5 AML
MR hE 5 Z L TIEELC % 5 PDX (Patient derived BEBROFHMEZ2 BT 5 Z & TERL Z2PDX
xenograft) modelid, & I ZEMEE#HME MR REZ K EFNIZEBWNTE, DSP-5336 (25, 50, 100 mg/kg/
ML 72 E 7L T d 202D P ILRs il bk % 960 BID (p.0.)) #28HMM#%5-4 2% Z & THAMIMH O I
RN~ 2D FIZFAE$ %5 CDX (Cell Line-Derived WHFERAVH R L. BOEMEO MR RS 5 Z & %1
Xenograft) modelid, fiffiAiTd2EDDOL M L7 (Fig. 6C&D)., AEFNIZHWTIX, 25 mg/
MEOREC S 5. AR 7513 3 RO kg/BID (p.0.) £125 [T & 5 R4 A LT
Bl EHIMEREE N, A2 & %15 155 i oo PH 2. W3 ZED S RAOBRNEISRAME R I -, D
HFME S W R B A R X WHENAH 5, — DFEFIZ, DSP-53360D & F JIMIFIZ AT 2 @A xD
J7. PDXEF)LiZ, b P AMLEMNEA = 7 2 EHREN AR T & & G IZEIRIRERIZ 51 2 E RN 2
DEFEMNERIIEF T 52 & THEERIET S b FEHINAETH S,
AMLEGRIG 2B L 2BRETLTH D, ZDES IS
L CTERLX N7 PDXE T 4 W TR 4175 Z B RSt ER
LT, FEBEOR FAIMKRIZ BT 5 Eo R P ElE A
i Cc% %, MLL-AF4RM G EIA T 2R A9 52 AMLESE B HMENIN-MLLAE S A & L TRIE S
Bt B TERK L 72PDX modeli= DSP-5336 % #i 4 DSP-53361%, X & X & AJERIRITZE D8 H 4 Sz s
FrRSBER I A WHE (100 mg/kg/BID(p.o.)) T O —VLIRERH G Ao OKE (2021487H) H A
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Days after administration start

.m DSP-5336 induced complete remission and significantly prolonged of survival in the PDX models.
Primary patient-derived leukemia cells with MLL-AF4 or NPM1 mutations were transplanted into
NOD/SCID mice, and the tumor burden was determined by the frequency of human CD45-positive cells in
peripheral blood using flow cytometry. Dosing was initiated when the mean tumor burden was
approximately 3%. The dosing formulations were administered orally twice daily for 28 d.
(A and C) The tumor burden in the peripheral blood was analyzed weekly. Values represent mean (z = 5).
(B and D). Kaplan-Meier survival curves of vehicle- or DSP-5336-treated mice in the PDX model. * P = 0.0037 vs vehicle
group, (log-rank test).

Phase 1 Dose Escalation Phase 1 Dose Optimization @ Phase 2 Dose Expansion

Arm A - No antifungal Arm B - with antifungal

(740 mg BID ) (740 mg BID )
; : R/R AML
R/R AML
AL/L’ o TBD mg BID Dose Level X w/MLLy
with 200 mg BID :

mutations of (140 mgBID | [ 'TBD mg BID )

" ose Level Y

interest (120mgBD ( 200mgBID | » WM

( 100mgBID ] ((100mgBID |
[ 80 mg BID ] [ 60 mg BIDj Arm B started after SRC clearance
40 mg BID 40 mg BID of dose level 2 in Arm A

Clinical study design of DSP-5336
¢ Dose escalation is guided by a Bayesian Logistic Regression Model
e Phase 1 was narrowed to include only patients with mutations of interest (e.g., MLLr or NPM1m), as documented by the
standard of care testing prior to enrollment.
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e 17 patients had MLLr, 9 pts had NPM1m, and 17 had other genetic subtypes

e At 200 mg BID/Arm B (highest dose tested), there were 4 evaluable patients at the cut-off (3 w/NPM1m, 1 w/MLLr)
¢ 1 achieved CRh/CRj, 1 achieved CRi, 1 achieved MLFS, all patients cleared peripheral blasts, and all are ongoing

¢ 2 additional patients with MLLr also achieved responses per ELN 2017 at lower doses (CRh/CRi and MLFS)
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