ERK1/2 Inhibition Overcomes Resistance in Acute Myeloid Leukemia (AML) and Alters Mitochondrial Dynamics
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Introduction ERK1/2 inhibition decreases expression of Mcl-1, Compound 27 is synergistic in co-culture and Compound 27 induces apoptosis in AML bulk cells
Presence at diagnosis or acquisition of activating RAS c-Myc, CyclinB1, CyclinD1 and CDK4 overcomes resistance to ABT-199 and progenitors and sensitizes cells to ABT-199
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[ IS a ual-mechanism in .I It.OI? of ERK foun N .a :3; 260 BCL-XLT--_-. c Figure 6: Primary AML patient sample treated with ABT-199 and ERKIi alone and in combination. Cell
fragment-based approaCh that inhibits both the Catalytlc HIF-1A Bax [ et . proliferation and apoptosis was measured in bulk (CD45+ve) or stem/progenitor (CD34+ve) cells
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directly inhibiting MEK. It Is a close analog of ASTX029, a e ye (B8 e Colroatne o ERKID coe Cormoor 57 e B vty AET-100 wos 200 & overcome Tro shome moodiores Compound 27 increased mitochondrial ROS, decreased OXPHQOS,

dual-mechanism ERK inhibitor currently under clinical PoRE 250 Cycling1 [ resistance. AML cells were co-cultured with mesenchymal stromal cells (MSCs) followed by co-treatment with ABT-199 and decreased pDRP1(Ser616) and increased mitochondrial length
0-ERK ' ERKI. Absolute cell count and apoptosis was measured at 72h post treatment using flow cytometry.
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MAPK activation Figure 1: Effect of ERKi on multiple surface and intracellular molecules involved in apoptosis and proliferation é
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Hypothesis o ] prActin treatment in co-culture with MSCs
Compound 27 1s highly synergistic with ABT-199
Results — : :
and overcomes intrinsic and acquired resistance

Compound 27 decreases proliferation of AML cells A) OCIAML3
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Figure 4: Expression of CD44 in response to treatment with ABT-199, ERKI or the combination analysed by flow cytometry
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i * ombination . Figure 7: OCIAML3 cells were treated with ERKi and its effect was analysed on (A) Mitochondrial length using super-resolution imaging,
MOLM13 FLT3-ITD - t(9; 11) _ B) Expression of pDRP1 and DRP1 as a single agent or in combination with ABT-199 treatment using western blot analysis and (C)
ABT-199/ERK: T a1t 6a5 195 oto ABT.160 /E% D S e ! Mitochondrial parameters using flow cytometry based assays: ERKIi treatment increased mitochondrial ROS production (MitoSox assay),
Cl 041 053 012 019 Cl 55 08 037 052 067 1 | decreased mitochondrial membrane polarization (TMRE assay), with no significant difference in mitochondrial mass (MitoTracker Green
Drug Concentration (nM) Drug Concentration (nM) assay). ERKi (D) decreased basal and maximal OCR (Seahorse).
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PARP = I Q S G sowso | ERK inhibition by Compound 27 synergizes with 5-azacitidine, ABT-199
and AC220 and can overcome primary or acquired resistance. The impact

TP53 NULL homozygous c.(del), PERK o o = PARP ' + 1000 M ERKi
NRASm (Q61L), CDKN2A (R80*) | MolL - on mitochondrial dynamics suggests a potential impact on leukemia stem
Beix] - cells. Additional mechanistic confirmatory work is in progress.
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Figure 2: Effect of combination of ABT-199 and Compound 27 in AML: A) OCI-AML3 and (B) OCIAML2 ABT-199 resistant cells were ’ ’ ’

NRASm (G12D), Gene fusion treated with Compound 27 and ABT-199 alone and in combination. Absolute cell count and apoptosis was determined by flow cytometry Figure 5: Effect of combination of AC220 and Compound 27 in AML: A) MOLM13 cells were treated with Compound 27 and AC220 of a potent, ora“y bioavailable inhibitor that modulates the phOSphorylation
KMT2A-MLLT3 based bead count and AnnexinV binding assay. Combination index was determined using Calcusyn. (C) Western blot analysis showing alone and in combination. Absolute cell count and apoptosis was determined by flow cytometry based bead count and AnnexinV _ .
~ decreased expression of Mcl-1 and BCL-xL and increased cleaved PARP in OCIAML3 and OCIAML2 ABT-199 resistant cells in response binding assay. Combination index was determined using Calcusyn. Co-targeting of ERK1/2 using Compound 27 and FLT3 using and Cata|yt|C aCt|V|ty Of ERK1 /2 J Med Chem_ 201 8,61 (1 1 )4978-4992
to ERK inhibition alone and in combination with ABT-199. AC220 was able to overcome the stroma mediated resistance.

o
—

o
Q

Absolute Cell Count

N
o

% Total cell death
(Annexin V/DAPI+ cells)
D
o

o




