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Menin Inhibition Disrupts Oncogenic MLL Complexes 

on Chromatin1

AML, acute myeloid leukemia; MEN1, menin 1; MLL, mixed lineage leukemia; MLLr, MLL rearrangements; NPM1c, nucleophosmin; PDX,

patient-derived xenograft. 1. Krivstov, et al. Cancer Cell. 2019;36:660-673. 

Menin-inhibitors

Blockade of the menin-

MLL1 binding pocket
Disruption of MLL-complex 

binding on chromatin

Selective inhibition of gene 

expression and potent antileukemic 

activity in PDX
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AUGMENT-101 trial:

• Molecule: SNDX-5613

• 68 patients with 

relapsed/refractory acute 

leukemia

• median: 4 prior therapies; 46% 

prior allo-Tx

• composite CR rate 38% (CR, 

CRh, CRp)

• median duration of response: 

9.1months

Revumenib is a safe and efficient Menin inhibitor but 

acquired mutations mediate resistance in patients

Issa et al., Nature, 03/2023 Perner et al., Nature, 03/2023



Binding of SNDX-5613 to Menin Is Affected by I327 

Mutation

Perner et al., Nature, 03/2023



Chemical Structures of Menin Inhibitors

Biomea Fusion1

NCT05153330

Daiichi2a

NCT04752163

KO-539 (ziftomenib)3

NCT04067336

Sumitomo4a

NCT04988555
SNDX-5613 (revumenib)5

NCT04065399

JNJ2a

NCT04811560

aChemotypes inferred from patent reviews and applications.

1. PubChem. https://pubchem.ncbi.nlm.nih.gov/compound/154988914. Accessed April 5, 2023. 2. Bai et al. Expert Opin Ther Pat. 2022;32:507-522 3. US FDA Orphan Drug Designations and Approvals. 

https://www.accessdata.fda.gov/scripts/opdlisting/oopd/detailedIndex.cfm?cfgridkey=697819. Accessed April 5, 2023. 4. Kamioka et al. Sumitomo Dainippon Pharma Co, Ltd. Optically Active Azabicyclo Ring Derivative, 

2020. Patent No: US 10,815,241 B2. 5. Perner et al. Nature. 2023 [Epub ahead of print].
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Characterization of MEN1-MLL1 Inhibitor Interactions 

With MEN1 Acquired Mutations

▪ Inhibition of menin-MLL1 binding interactiona

• MEN1WT, MEN1M327I, MEN1M327V, MEN1G331R, and MEN1T349M

▪ Inhibition of proliferation in MV4;11 cell linesb MEN1WT and 

MEN1M327I/WT

▪ X-ray co-crystal structure of all menin inhibitors bound to…

• MEN1WT and MEN1M327I

MEN1, menin 1; MLL, mixed lineage leukemia.
aBinding inhibition (IC50/Ki) assessed in competitive binding assay between MEN1 and fluorescein isothiocyanate–MLL1-(4-43) using HTRF readout. bCell-based antiproliferative activity (GI50) 

assessed at 72 hours using a CellTiter-Glo readout. 



▪ No inhibition of the menin-MLL1 binding interaction observed with the Biomea chemotype

▪ All other compounds show clear, concentration-dependent inhibition
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Potent, Reversiblea Inhibition of the MEN1WT-MLL1 

Binding Interaction by Most Menin Inhibitors

aLigand dissociation kinetics measured for all reversible MEN1-Inhibitor complexes.
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Acquired Resistance Mutations Differentially Affect 

Clinical Inhibitors
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▪ Binding affinities of all compounds reduced by I/V mutations at M327

• Range from 20x (JNJ) to 200x (KO-539)

▪ T349M reduces binding for most inhibitors

▪ G331R change has variable effects across inhibitors

Daiichi JNJ KO-539 Sumitomo SNDX-5613



Antiproliferative Activity of Menin Inhibitors Is 

Decreased in MV4;11 MEN1M327I/WT Mutated Cellsa

▪ JNJ and Sumitomo GI50
b shifted ~10x in MEN1M327I/WT cells

▪ Others show GI50
b shift 30x-75x in MEN1M327I/WT cells
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MEN1, Menin 1.
aCurves are representative single proliferation assays. 
bGI50 values were calculated based on all replicates (≥3 replicates performed for each molecule). GI50, concentration that reduces cell growth by 50%.

Daiichi JNJ KO-539 Sumitomo SNDX-5613



Co-Crystal Structure SNDX-5613 Bound to 

MEN1WT and MEN1327I

SNDX-5613



Co-Crystal Structure KO-539 Bound to 

MEN1WT and MEN1327I

KO-539



Co-Crystal Structure Daiichi Bound to MEN1WT and 

MEN1327I

Daiichi chemotype



Co-Crystal Structure JNJ Bound to MEN1WT and MEN1327I

JNJ chemotype



Co-Crystal Structure Sumitomo Bound to MEN1WT and 

MEN1327I

Sumitomo chemotype



Conclusions

▪ M327I/V mutations reduced binding affinities for all menin-MLL1 inhibitors, ranging from 

~20- to 200-fold, indicating a class effect for this mutation

▪ MEN1M327I/WT cells show 10- to 75-fold shifts in GI50
a versus WT cells

▪ Daiichi, KO-539, and SNDX-5613 show clear changes in binding poses in M327I 

versus WT menin with less obvious changes for JNJ and Sumitomo 

▪ Compounds that block MLL1 binding while avoiding acquired MEN1 mutations may be 

a strategy to overcome acquired resistance to first-generation menin inhibitors

MEN1, menin 1; MLL, mixed lineage leukemia; WT, wild type.
aGI50, concentration that reduces cell growth by 50%.
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