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The classical view of menin inhibition

Cuglievan B et al, Leukemia 2024

 The menin–KMT2A complex sustains a 
transcriptional program involving HOXA and 
MEIS1 that maintains leukemic identity and self-
renewal.

 Menin inhibitors disrupt this dependency.

 The result is transcriptional reprogramming, loss
of the leukemic stem-like state, and induction of 
myeloid differentiation.

 But differentiation is not necessarily
«immunologically neutral»



Menin inhibition in the clinic



Does menin inhibition make leukemia more visible?

TARGET THE LEUKEMIA

REMODEL THE LEUKEMIA

Can menin inhibition create an immune-accessible leukemia?
…The first evidence comes from antigen presentation



Menin inhibition reactivates antigen presentation

Hogeling S.M. et al, Haematologica 2025

Menin inhibition appears to do something more than induce differentiation
…The leukemia is becoming more visible

 With bleximenib, inhibition
of the menin–KMT2A 
interaction resulted in 
epigenetic activation of HLA 
loci.

 Both MHC class I and class II 
increased.

 MHC class II induction was
associated with activation
of CIITA and was not simply
explained by loss of MEIS1.



More antigen presentation translates into greater T-cell sensitivity

First immunological message: 
menin inhibition can make AML more visible to T cells

Hogeling S.M. et al, Haematologica 2025

 Menin inhibition
increased the 
susceptibility of 
AML cells to T-cell-
mediated
cytotoxicity.



Menin inhibition does not only change the leukemia cell

A TWO-SIDED IMMUNE REMODELING PROCESS

AML CELL T-CELL

↑ MHC-II
↑ MHC-I
↑ antigen presentation

↑ IFN-γ
↑ TNF-α
↑ perforin
↑ granzyme A/B
↓ exhaustion-associated programs

Fetsch V et al, Blood 2026



Menin inhibition enhances graft-versus-leukemia

Fetsch V et al, Blood 2026

↑ Interferon-stimulated genes
induction

↑ HERV expression ↑ MHC class II expression

→Functionally, this enhanced T-cell-mediated elimination of AML after transplantation in preclinical
models



Second immunological message: 
menin inhibition appears to create a more immunogenic leukemia and 

a more effective antileukemic T-cell response

Fetsch V et al, Blood 2026

Donor T-cells showed increased production of TNF-alpha, 
IFN-gamma, perforin and granzymes



Menin inhibition creates an immune-permissive state

 Menin inhibition is not an immunotherapy, but it may act as an 
immune-enabling therapy

 It remodels the leukemia, increases antigen presentation and 
interferon-related programs, and may simultaneously improve the 
functional state of T cells.

 The therapeutic opportunity is therefore to ask whether menin
inhibition can prime leukemia for immunotherapy



The immunophenotype is dynamic

 The leukemia we target after menin inhibition may not be the same leukemia we started with

MENIN INHIBITION
↓

DIFFERENTIATION
↓

IMMUNOPHENOTYPIC 
REMODELING

Loghavi S. et al, Leukemia 2026

 Leukemia could move between more stem-like or myeloid phenotypes and more monocytic or 
myelomonocytic phenotypes, with substantial changes in antigen expression



MENIN INHIBITION
↓

DIFFERENTIATION
↓

IMMUNOPHENOTYPIC 
REMODELING

The immunophenotype is dynamic also at relapse

Loghavi S. et al, Leukemia 2026

This matters for immunotherapy.
If menin inhibition changes the phenotype of the 
leukemia, then the optimal immune target may also
change over time



Menin inhibition may create an actionable immune target: CLEC12A

Differentiation / 
immune remodeling

↓
↑ CLEC12A / CLL-1

↓
CLEC12A-directed 
CAR-T / CAR-NK

Rausch J et al, BioRxiv 2026

Menin inhibition increases
CLEC12A surface
expression in
NPM1mut AML cells in vivo



Potential clinical implications

Rausch J et al, BioRxiv 2026

• Combining CLEC12A-directed CAR T-cell
therapy with menin-inhibition significantly
prolongs the survival of mice in a KMT2A-r 
AML xenograft model

• Menin inhibition may create the target 
that a cellular therapy needs



Menin inhibition could be an immune-priming platform

Menin-induced change Potential immune strategy

↑ MHC-I / MHC-II T-cell-based therapies

↑ HERV / IFN signaling T-cell recognition

↑ CLEC12A CAR-T / CAR-NK

↑ differentiation Antigen-targeted strategies

↑ GVL allo-HCT / maintenance

Third immunological message: 
Menin inhibition may be a “priming” therapy rather than the final immune therapy



Revumenib as maintenance after HSCT

Goulart H et al, EHA 2026



Revumenib as maintenance after HSCT

Goulart H et al, EHA 2026



Revumenib as maintenance after HSCT

Goulart H et al, EHA 2026



• Menin-dependent
transcriptional programs, 
including MEIS1 and MEF2C, 
support megakaryocyte
progenitor proliferation and 
maturation. 

• Therefore, when we inhibit
menin, megakaryopoiesis is
reduced, which can explain the 
thrombocytopenia observed in 
some patients.

• Interestingly, this same biology
could potentially be exploited
therapeutically in 
myeloproliferative neoplasms



What about immune checkpoint blockade?

If we increase antigen presentation and interferon 
signaling, perhaps checkpoint inhibition could
further amplify the immune response.

The strongest evidence we currently have is for 
antigen presentation, T-cell cytotoxicity and graft-
versus-leukemia effects

A menin inhibitor plus checkpoint blockade
remains a hypothesis, not a clinically established
strategy.



What happens when leukemia escapes menin inhibition?

Issa GC et al, Blood Cancer Discovery 2025

MEN1 mutations generate 
structural perturbations that
 impact small-molecule binding

• How do we overcome
resistance to menin inhibition?

• How can we exploit the 
phenotype created by menin
inhibition?
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Can we exploit the remodeled leukemia after menin inhibition?

TARGET THE LEUKEMIA

REMODEL THE LEUKEMIA

EXPLOIT THE REMODELED LEUKEMIA



A potential therapeutic sequence

Leukemia
remodeling

Immune priming

• ↑ MHC-I / 
MHC-II 

• ↑ HERV / IFN 
signaling

• ↑ immune 
visibility

• ↑ CLEC12A 

Immune 
targeting

• T-cells

• CAR-T/NK

• Allo-HCT/GVL

Response/MRD 
control

This is a therapeutic hypothesis, not an established treatment sequence.

The optimal sequence may depend on antigen kinetics, disease burden and immune fitness.



• Who is most likely to be immune-primed by menin inhibition?

• How early does immune remodeling occur? 

• Which antigen should we target after menin inhibition? 

• What is the optimal sequence and how integrate different approaches? 

• Can immune targeting prevent or overcome menin-inhibitor resistance?

What do we need now? 



• Menin inhibition remodels AML beyond differentiation.

• It can increase leukemia visibility and T-cell vulnerability.

• This creates a rationale for sequential or combinatorial immunotherapy.

From targeting leukemia → to remodeling leukemia → to exploiting the immune system

Take home messages



Thank you!
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