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How is MPN initiated?

1. Normal haematopoiesis 2. MPN-initiating mutation in a single HSC

/ ? Self-renewing stem cell
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Lymphoid Myeloid
cells cells ;
4. Cell-extrinsic impact of MPN clone promotes a 3. MPN Stem Cell
self-reinforcing malignant niche that favors Selective advantage over normal HSC
MPN stem cells over normal HSC Myeloid lineage bias and myeloproliferation:

Mobilization
to blood and “
spleen

Mead & Mullally, Blood 2017



Z
ol
=
G
O
(Vg
O
4
()
-
Q
O

rasis),
2

b
-

Myelofibrosis (MF)

Essential Thrombocythemia (ET)

Polycythemia Vera (PV)

JAK2 mutation

CALR mutation

- MPL mutation

Non-mutated JAK, CALR, MPL



Janus Kinase 2 (JAK2)
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Janus Kinase 2 (JAK2)

normal JAK2
signaling

JAK2 V617F
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JAK2 inhibition reduces spleen size

Jak2V617F knockin mouse model
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JAK2 inhibitors: not V617F selective
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Improving on JAK2 inhibitors
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Calreticulin (CALR) mutations in MPN

WT N domain P domain
52 bp del P domain [ € domain

WT QDEEQRLKEEEEDKKRKEEEEAEDKEDDEDKDEDEEDEEDKEEDEEEDVPGQAKDE
52 bp del QDEEQRTRRMMRTKMEMREMRRTRRKMRRKMSPARPRTSCREACLOGWTEA



Mutant CALR induces MPN disease in mice

C57BL/6 mouse donor Kit+ cells
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Megakaryocytic abnormalities in CALR™'t mice




How does mutant CALR cause MPN?
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How does mutant CALR cause MPN?
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CALR-mutant MF patients demonstrate clinical

responses to ruxolitinib
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Mutant-specific C-terminus of mutant CALR

CALRWT N domain P domain C domain

CALRMUT N domain P domain C domain

CALR"! QDEEQRLKEEEEDKKRKEEEEAEDKEDDEDKDEDEEDEEDKEEDEEEDVPGQAKDEL
CALRMYT QDEEQRTRRMMRTKMRMRRMRRTRRKMRRKMSPARPRTSCREACLQGWTEA
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Could mutant CALR be targeted with immunotherapy?

CALRWT N domain P domain C domain

CALRMUT N domain P domain C domain

CALR"Y' QDEEQRLKEEEEDKKRKEEEEAEDKEDDEDKDEDEEDEEDKEEDEEEDVPGQAKDEL
CALRMUT QDEEQRTRRMMRTKMRMRRMRRTRRKMRRKMSPARPRTSCREACLQGWTEA

Mutant CALR

N domain P domain | € domain
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Specific killing of mutant CALR-expressing cells

APC




Summary

MPN is a disease of hematopoietic stem cells

JAK2, calreticulin (CALR) and MPL account for >90% cases of
MPN

Activated JAK-STAT signaling is a common feature of all
MPNs

A central goal is to improve the ability of current therapies
to preferentially targeting MPN cells over normal cells

CALR-mutant MPN cells may be targets for immunotherapy
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