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Outline

* Published Kinase Alterations in the Histiocytoses
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Remaining Questions

What other alterations drive histiocytic neoplasms?

Are there genomic differences across the diverse
histiocytoses subsets?

Are targeted therapies other than RAF inhibitors
effective in the histiocytoses?
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* New Insights into the Molecular Pathogenesis of the
Histiocytoses
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Relative Frequency of Kinase Alterations Identified (N = 250)
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Histiocytoses Subsets Sequenced in Study (N=250)
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Langerhans Cell Histiocytosis Cohort (N =81)
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Juvenile Xanthogranuloma Cohort (N = 51)
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Rosai-Dorfman Disease Cohort (N = 16)
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Histiocytic Sarcoma (HS) Cohort (N = 6)
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New BRAF Fusions in LCH, JXG, and ECD
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Recurrent NTRK1 Fusions in IXG
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MAP2K1 Mutations Occur Across Histiocytoses Subtypes
but have Different Properties Based on MEK1 Class
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Gao et al. Allele-specific mechanisms of activation of MEK1 mutants determine their properties. Cancer Discov. 2018.



Recurrent CSF1R Mutations
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CSF1R Y546 _K551del and CSF1R W450 E456del
Mutations in Histiocytoses are Activating

Ba/F3 Cell Cytokine-Independent Growth
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CSFI1R Y546 Kb551del Mutation is Sensitive to CSF1R
Inhibitors (Pexidartinib and BLZ 945)
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Shared Somatic CSF1R Mutations in Monozygotic Twins
with IXG
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JXG in Monozygotic Twins — Family History
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Somatic CSFI1R Y546 K551del and NF1 E19* Shared Mutations in the
Largest JXG Clone in Monozygotic Twins
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Mutational Signhatures in the JXG Twins
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Conclusions

« Diverse kinase mutations and fusions continue to drive systemic histiocytic neoplasms with

recurrent BRAF deletions and fusions now identified in LCH and the first RET fusion
uncovered in the histiocytoses.

« Recurrent, activating CSF1R mutations are first identified in multiple histiocytoses.

« Description of first MAP2K2 (MEK2), MAPK7 (ERK5), MAPK3 (ERK1) ALK, CSF1R, KIT,
RAF1, MET, JAK3, and CSF3R mutations in the histiocytoses. There is an enrichment of
NTRK1 fusions in JXG, BRAF fusions in LCH, and ALK fusions in ECD compared to
other histocytoses in this cohort.

« Kinase alterations other than BRAFV6%E may have direct therapeutic implications:

BRAF MAP2K1/2|| Other RAF 2]: AV | Other MAPK ALK NTRK
V600E mutations|| mutations fusions mutations fusions fusions
Vemurafenib .o ALK NTRK
Debrafenib MEK inhibition inhibition || inhibition

Interferon, Anakinra, other non-kinase drugs
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* Emergence of Targeted Therapeutics in the
Histiocytic Neoplasms




MEK Inhibitor Response in RAF1K1N ECD/RDD
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RAF1 K106N Mutation in ECD is Activating
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MAP2K?2 Y134H Mutation in ECD is Activating
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MEK Inhibitor Response in BRAFNA486_T491delinsK
Refractory LCH
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BRAF N486 _T491del Mutation in LCH is Activating
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Diverse Kinase Mutations are Sensitive to Cobimetinib
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ALK Inhibitor Response in KIF5B-ALK Fusion ECD
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ALK Inhibitor Response in KIF5B-ALK Fusion ECD
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Conclusions |l

Kinase alterations other than BRAFV99°E have direct therapeutic
Implications.

First evidence of ALK inhibitor use and response in the systemic
histiocytoses

Single-agent cobimetinib has robust activity across histiocytic
neoplasms regardless of BRAF mutational status

— ECD, LCH, and RDD
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CSF1R Y546 _K551del and CSF1R W450 E456del
Mutations in Histiocytoses are Activating
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How do we explain shared somatic
mutations in twins with histiocytosis?

CSF1R drives the development
of tissue-resident macrophages
from progenitors in the fetal
yolk sac outside of the animal’s

body.

HYPOTHESIS: Activating

CSF1R mutations were acquired
in the fetal macrophage
progenitor shared for both
twins.
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What is the effect of expressing BRAFV6%0E in yolk-sac
precursors of macrophages?
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Neurodegeneration in Csf1R-Cre BRaf V%%t mice
Cre-, BRaf WT Cre+ BRaf VG600E Cre+, BRaf WT

Mass, et al. Nature 2017
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BRAF Fusions in LCH, JXG, ECD, and HS
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NTRK1 Fusions in ECD and JXG
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MEK Inhibitor Response in NRASQIRECD
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BRAF V600E Ba/F3 Cells - IC50 to Ulixertinib (ERK1/2 Inhibitor)
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BRAF V600E Ba/F3 Cells - IC50 to Ulixertinib
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CSF1R Y546 K551del and CSF1R W450 E456del Mutations in
Histiocytoses are Activating
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Araf Transgenic Mouse Project (CRCm38.p6)
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Map2kl Transgenic Mouse Project (CRCm38.p6)
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