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Falini B et al., NEJM 352:254, 2005
Updated from current NPM1-mutated AML classification and biology

NPM1-mutated AML: a distinct biological and clinical entity
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TO THE EDITOR: M. Nakagawa, Y. Kameoka, R. Suzuki
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Brunetti L et al, Cancer Cell 2018;34(3):499-512 

NPM1c sustains the leukemic program

Falini B, Martelli MP, Brunetti L. American J Hematol, 2023 
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Author-designed, graphical rendering assisted by ChatGPT (OpenAI) Brunetti L et al. Cancer Cell 2018; Wang XQD et al. Cancer Discov 2023; 
Uckelmann HJ et al. Cancer Discov 2023.

XPO1 and menin inhibition converge on the NPM1c leukemic program
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NPM1c: a leukemia-specific immunogenic sequence generating HLA-binding peptide



Antigen presentation and immune escape in AML
Leukemia visibility is determined by antigen processing, HLA presentation and the bone-marrow immune context

Tettamanti S et al, Leukemia 2022

 Reduced antigen presentation limits 
leukemic blast recognition by immune 
effectors.

 Inhibitory checkpoint signaling promotes 
T- and NK-cell dysfunction and 
exhaustion.

 Immunosuppressive cells and soluble 
factors sustain a permissive bone-marrow
microenvironment.

 Multiple escape mechanisms cooperate,
progressively reducing effective anti-
leukemic immunity.

↓ Leukemia visibility  +  ↓ immune 
effector fitness

→ immune evasion → persistence / 
relapse



Key question: is the immune context in which NPM1c is presented 
the same in every NPM1-mutated AML?



Mutational landscape of NPM1-mut adult AML (HARMONY study)

One disease-defining mutation, multiple genetic contexts

Hernández-Sánchez et al., Leukemia. 2026graphical rendering assisted by ChatGPT (OpenAI)



Single cell RNA-seq analyses of NPM1-mutated AML from 
Lilljebjorn et al., Nat Comm. 2025 

NPM1 class I
NPM1 class II

Overall survival for NPM1 class I
and NPM1 class II

(n=12)



Fetsch et al. Menin inhibition enhances graft-versus-leukemia effects by T-cell activation
and endogenous retrovirus induction in AML. Blood, 2026

Hogeling et al. Bleximenib, the novel menin-KMT2A inhibitor JNJ-75276617, impairs long-term
proliferation and immune evasion in acute myeloid leukemia. Haematologica, 2025

Menin inhibition can reprogram leukemic cells and enhance immune recognition



Take-home messages

 NPM1c provides a shared leukemia-specific target, but NPM1-mutated AML does not
represent a single immune state. 

 Distinct transcriptional states are associated with coordinated differences in immune 
visibility, across antigen presentation, IFN signaling and inflammatory immune programs.

 The FLT3like state shows reduced immune-visibility programs and co-mutational context 
further contributes to immune heterogeneity.

 Menin inhibition can modify the leukemia–immune interface, raising the possibility that its 
immunological effects may depend on the pre-existing immune state.

Could the baseline immune state influence how effectively menin inhibition re-
opens leukemia visibility, and help guide future immunotherapy combinations?
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