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Published Kinase Alterations in the Histiocytoses
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Questions

What other novel alterations drive histiocytic
neoplasms?

Are there genetic differences across the diverse
clinical and histologic subtypes of histiocytoses?

What is/are the cell(s)-of-origin in the histiocytoses?
What is the basis for familial histiocytoses?



Histiocytic Neoplasms Sequenced (n=270)
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Frequency of Kinase Alterations Identified (n = 270)
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Erdheim-Chester Disease Cohort (N = 100)
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Juvenile Xanthogranuloma Cohort (N = 55)
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Rosal-Dorfman Disease Cohort (N =17)
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Histiocytic Sarcoma (HS) Cohort (N = 6)
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Histiocytosis Subtype

Correlation of Kinase Mutations with Histiocytosis
Subtype
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Recurrent CSF1R Mutations
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Principles of Activation of Human CSF1R
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Structural Mapping of CSF1R Activating Mutations and
Proposed Impact of CSF1R Activation
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CSF1R Mutations in the Histiocytoses are Activating
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CSF1R Mutations in Histiocytoses are Activating via
Phospho-Flow Cytometry
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CSF1R Deletion Mutations are Sensitive to CSF1R
Inhibitors (Pexidartinib and BLZ 945)
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Identical Twins with Histiocytosis
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JXG in Monozygotic Twins — Family History
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Shared Somatic CSF1R and NF1 Mutations in
Monozygotic Twins
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JXG Mutational Signatures in Monozygotic Twins with the
Highest Ranked Signature Being DNA Mismatch Repair
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Microsatellite Instability is Rare in the Histiocytoses — However, Both
Twins Show Microsatellite Instabiltiy by Next-Generation Sequencing
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— hCSF1R —

CSF1R Mutants Expressed on Cell Surface
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Developmental Origins of Macrophages

=~ Microglia Q
y n \&

Alveolar M@ 1
2 Kupfer cel \ [ |
A

EMP upfer cells A
Langerhans ! f
" 4 _ ; cell Bone marrow |

Yolk sac Resident kidney ||
he ijl

EB.5 E10.5 Birth -

1

1

Yolk sac —
Li"u’El' I
Eone marrow

Frederic Geissmann

gives rise to histiocytoses?

W derived hematopoietic stem cell?
ted monocyte/dendritic cell precursor?

Geissman, F, et al. Science 2010

Schulz, et al. Science 2012
Gomez Perdiguero, E, et al. Nature 2015



H|'/’) CSF1R (receptor for M-CSF; c-FMS)
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Spectrum of CSF1R/CSF1 Mutant Diseases
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Kinase Fusions in Histiocytoses
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Kinase Fusions in Histiocytoses
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RET inhibitor Response in NCOA4-RET JXG/AXG
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RET inhibitor Response in NCOA4-RET JXG/AXG
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MEK Inhibitor Response in BICD2-BRAF Fusion LCH
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ALK Inhibitor Response in KIF5B-ALK Fusion ECD
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Conclusions

 Diverse kinase mutations and fusions continue to drive systemic histiocytic neoplasms.

 Recurrent, activating CSF1R mutations in familial and sporadic histiocytoses,
e Suggests the cell-of-origin belongs to committed monocyte/macrophage progenitors.
» Highlights therapeutic potential for CSF1R inhibition in histiocytoses.

» First description of other kinase and receptor tyrosine kinase [MAPK7 (ERK5), MAPK3
(ERK1) ALK, KIT, MET, JAK3, and CSF3R] mutations and first RET fusions uncovered in
the histiocytoses.

« BRAFV60E js prevalent in LCH and ECD but not in other histiocytoses subtypes. There is
also an enrichment of NTRK1 fusions and CSF1R mutations in JXG and BRAF fusions

and deletions in LCH compared to other histocytoses in this cohor

« Kinase alterations other than BRAFV69E have direct therapeutic implications.
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