Novel precision medicine approaches to target neoepitopes in myelofibrosis
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Introduction. Calreticulin is recurrently mutated in primary myelofibrosis via a frameshift that removes an endoplasmic reticulum retention signal, exposing a neoepitope potentially targetable by immunotherapeutic approaches. 

Aims. We wished to test whether cancer-encoded somatic neoepitopes are susceptible to targeting with monoclonal antibodies.

Methods. We developed a high affinity monoclonal IgG2 antibody, 4D7, directed against the common neoepitope peptide sequence encoded by both insertion and deletion frameshift mutations. 4D7 blocked JAK-STAT signalling, thrombopoietin-independent proliferation and megakaryocyte differentiation of CALR mutated myelofibrosis progenitors but not JAK2 mutated cells. Importantly, 4D7 showed inhibition of both insertion and deletion CALR mutations in myelofibrosis patients (62% decrease progenitors, P = 0.0001; 46% decrease megakaryocyte colonies, P = 0.0001). 
Results. Strikingly, 4D7 exhibited activity against ruxolitinib-resistant cells without inhibiting normal hematopoiesis. We mapped the 4D7 binding epitope to an N-terminal arginine-rich segment of the neo-peptide and show that 4D7 functions by increased shedding of mutant CALR protein to the extracellular space, consistent with antibody-mediated disruption of the calreticulin-thrombopoietin receptor cell surface complex. 
Discussion. Together, our data demonstrate a novel approach to target a problematic disease driven by a recurrent somatic mutation that would normally be considered “undruggable”. New approaches to targeting neoepitopes are also presented. 
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