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Myeloproliferative Neoplasms (MPN)

Modified from Tefferi & Vainchenker JCO 2011, Arber et al Blood 2016, Khoury et al Leukemia 2022
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Myeloproliferative neoplasms (MPN) 
are particular cancers… 

…since the clonal cancer cells themselves
are inflammatory cells…
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What is the evidence?

• HSC in the bone marrow (BM) acquires a somatic JAK2V617F (or CALR or MPL) driver mutation
• This has been described to occur very early in life (e.g. in utero or early childhood)
• JAK2V617F has been shown to induce cycling of HSCs



CD34+ cells from MPN patients express inflammatory genes

Modified from Rodriguez-Meira et al Mol Cell 2019
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CD34+ cells from MPN patients express inflammatory genes

Baumeister et al Ann Hematol 2021
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MPN-derived iPSCs are skewed towards MKs

Olschok, Han et al Stem Cell Rep 2021, Flosdorf et al Stem Cell Rep 2023

CALRmut

JAK2mut
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Inflammatory cells in MF: are they part of the JAK2V617F clone?
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BM stromal cells are negative for JAK2V617F

27Pieri et al Leuk Res 2008

(below detection limit)



The JAK2 V617F vascular niche in MPN and its response to IFNa

28

• Recapitulating the MPN BM niche with iPSC-derived 3D cocultures (JAK2V617F in iHC +/- iEC)

Caduc et al, bioRxiv 2024

M. Caduc M. de Toledo



The JAK2 V617F vascular niche in MPN and its response to IFNa

29Caduc et al, bioRxiv 2024 and unpublished 2025

M. Caduc M. de Toledo

• Core MPN signatures such as hypoxia, JAK-STAT, and fibrosis (TGFß) recap. in 3D BM niches

• IFNa reverts the hypoxic and profibrotic phenotype in vitro and in vivo

TPO mouse model
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IL-1R1 is essential for JAK2V617F-mediated MPN in mice

Rahman et al Nature Immunol 2022



Inflammation confers selective advantage to the malignant clone

Koschmieder et al Leukemia 2016
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JAK inhibitors may ameliorate MPN (in part via IL-6 decrease?)

Modified from Verstovsek et al NEJM 2010

Ruxolitinib
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JAK2V617F clone alters normal hematopoiesis

48Kleppe et al Cancer Discov 2015

JAK2VF pos transplant

JAK2VF neg transplant
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scRNAseq defines separate subgroups of BM stromal cells in MPN

Leimkühler, Gleitz, Ronghui et al Cancer Stem Cell 2021



Early interventions: Role of alarmins S100A8/A9 in MPN initiation

� Clinical trial in preparation…

1Leimkühler, Gleitz, Ronghui et al Cell Stem Cell 2021



Early interventions: Role of alarmins S100A8/A9 in MPN initiation

� Clinical has recently started…

1Leimkühler, Gleitz, Ronghui et al Cell Stem Cell 2021



Summary and Outlook

Koschmieder Hemasphere 2024Koschmieder et al Leukemia 2016
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Personal view on MPN pathogenesis and the role of inflammation

• HSC in the bone marrow (BM) acquires a somatic JAK2V617F (or CALR or MPL) driver mutation
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