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Melanoma brain metastases (MBM) develop in up to 75% of patients with metastatic melanoma, 
with median OS of less than 6 months. Restricted ability to distribute to brain and resistance 
emergence are key limitations to durable responses with small molecule therapies. pan-RAF 
inhibitors, capable of inhibiting all RAF isoforms, have potential in melanoma treatment and may 
also overcome resistance. However, clinical efficacy for treating MBM, especially early micro-
metastases, depends on their BBB penetration. The purpose is to determine brain distribution of 
pan-RAF inhibitors and determine mechanisms that may limit brain delivery. In-vitro intracellular 
accumulation assays were performed for pan-RAF inhibitors in MDCKII cells overexpressing P-
gp. In-vitro drug potency assays conducted using M12 melanoma cell line from patient MBM 
samples. Brain distribution studies conducted in non-tumor bearing FVB wild-type (WT) and 
triple-knockout (TKO; Mdr1a/b(-/-)Bcrp1(-/-)) mice after oral doses of BRAFV600E (25 mg/kg 
vemurafenib, dabrafenib and PLX4720) or pan-RAF inhibitors (10 mg/kg MLN2480 and 
LY3009120; 5 mg/kg CCT196969). Plasma and brain samples harvested 1hr post dose and 
drug concentrations determined by LC-MS/MS. In-vivo studies show that BRAFV600E inhibitors 
have limited distribution to brain. Dabrafenib has better brain distribution among the 3 
BRAFV600E inhibitors. Brain distribution of dabrafenib and vemurafenib improved in TKO mice 
whereas that of PLX4720 is not altered. In-vitro potency assays indicate that pan-RAF inhibitors 
are potent at low nanomolar concentrations with LY3009120 being most potent. Accumulation 
assays show that pan-RAF inhibitors are not substrates of P-gp. The in-vivo studies indicate 
that pan-RAF inhibitors have limited brain distribution with MLN2480 having higher distribution. 
The brain concentrations of MLN2480 and LY3009120 were enhanced in TKO mice, whereas 
those of CCT196969 were not increased. Devising strategies to improve brain delivery of pan-
RAF inhibitors, or suitable analogs of these agents, will be important to achieve durable 
enhancements in treatment of MBM. 


