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Supplementary Fig. 1: Activation of mTOR pathway in patient tumor sample.

Phospho-Ribosomal Protein S6 (P-RPS6). Isotype control (purified rabbit 1gG).
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Supplementary Figure 2: (A) Levels of in vitro translated MAX, MAX?®°? C-MYC and
MXD1 in samples used for EMSA. (B) Modelling BRAF kinase domain complexed with
ATP and Mg®. There are currently no available structures of the BRAF kinase domain in
complex with ATP and Mg2+ or an ATP analog with a metal ion. Therefore, crystal
structures of the kinase domain from the protein kinase AKT/PKB (PDB id: 106K) [1],
tyrosine protein kinase (PDB id: 2SRC) [2], and EGFR kinase (PDB id: 2GS7) [3] were
evaluated to provide insight into the mode of ATP-Mg2+ binding in the BRAF kinase
domain. Comparison of crystal structures using the DALI server [4] revealed that these
proteins are close structural homologs of the BRAF kinase domain. The structure of PKB
in complex with an ATP analog and two metal ions provides the closest structural model
to the BRAF kinase domain complexed with ATP and Mg”. Specifically, the PKB kinase
domain (PDB id: 106K) in the active conformation is bound to an ATP analog (AMP-
PNP) and two metal ions (Mn®*) along with six invariant residues (K181, E200, D275,
K277, N280, and D293) in its active site which corresponds with six equivalent residues
(K483, E501, D576, K578, N581, and D594) in the BRAF kinase domain. The structure
of the MEK-BRAF complex (PDB id: 4MNE) [5] provides the most complete structure of
the BRAF kinase domain to date. Therefore, data from the MEK-BRAF complex was
used as a template for building a complete model of the BRAF kinase domain and
guided the construction and assignment of the missing residues (S465-F468) of the P-
loop for BRAF. The structure of PKB (PDB id: 106K) was also used as a guide for
modeling the conformation of the P-loop and positions of ATP and Mg?* in BRAF using
XtalView [6], and refined by CNS [7]. Evaluation of constructed crystal structure models
suggests that the phosphate moiety of ATP may adopt a cis conformation as commonly
seen in kinase structures. (C) Model of BRAF p.K483M mutant. In comparison to wild-
type BRAF, the BRAF p.K483M mutant is characterized by the loss of a critical H-bond
resulting in loss of ATP binding. (D) Model of BRAF p.D594A mutant. In comparison to
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wild-type BRAF, the BRAF p.D594A mutant is characterized by loss of Mg?* binding
leading to loss of kinase activity. (E) Phosphorylation levels of ERK1/2 proteins in wild-

type and BRAF -/- MEFs transduced with retrovirus expressing different forms of BRAF.
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Supplementary Figure 3: Validation of patient-derived xenograft (PDX) tumor model by
Sanger sequencing. PDX tumors recapitulate loss of heterozygosity and nucleotide
mutations in APC and TP53, as well as heterozygous nucleotide mutations in MAX,
RPTOR, and BRAF which were observed in the primary patient tumor. Tumors analyzed
originated from 2" generation tumors. Arrow denotes the point mutation and
corresponding peak on the electropherogram. Primer sequences are available upon

request.
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Supplementary Figure 4: (A) Tumor response to selumetinib. Mean and standard error
of the mean are shown. ** p<0.01. (B) Representative immunohistochemical analysis
showing inhibiton of mTOR activity upon temsirolimus treatment. PD:
pharmacodynamics. EOT: end of treatment. Scale bar = 100 ym. (C) Phosphorylation
levels of ERK1/2 proteins in selumetinib-treated PDXs. PD: pharmacodynamics; EOT:

end of treatment.



