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Supplemental Data 1:Primers used forPCR amplification of BTK. The PCR primers listed in
Supplemental Dat1 were used to amplithe region of the BTK gen&hich contained the CRISPR csitte.
Sequencing was performed with theigaded nestéprimers. The datkom this experiment are summzed in
Fig. 2A.

Supplemental Data 2 Results from sRGESanalysis This data table summarizes the results from the
computational SRGES analysighe analytical stepsised to generate these datadescribed in the Materials
and Methods section und@®@CTAD Datasets and RNASequenc@rocessing, fiDisease signaturaeatior,
andfnDrug prediction. The resultsf this analysis are summarized in Figure 1A.
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Fig. S1: Principal Component Analysis of resistant cell line samples and tumor tissue samplégincipal Component
Analysis was performed on 361 primary melanoma tumors, 1,000netanoma primary tumors, and BRAfEsistant
melanoma cell lines (n = 2 for 3 difent cell lines).
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Fig S2. Drug sensitivity correlates with SRGES drug response prediction€ompound sensitivity (SRGES score, x

axis) was predicted for UACC62 cells. These scores were compared with actual compound sensitivity values for UACC
cells, since UACC62 was profiled in the CTRPv2 dataset. Tdpds/values represent the Area over the Curve (AoC),

such that low AoC values indicate that the compound did not effectively reduce cell viability and high AoC values
indicate that the compoumdduced cell viability. Since low sSRGES scores indicate that a compound was predictive to
more effectively reduce cell viability, a strong inverse correlation in this analysis would indicate high predictive accurac
The overall correlation was determingg computing the Spearman correlation between the predicted (sSRGES) and the
actual (AoC) compound sensitivity values.
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Fig S3. Single-agent activity of compounds identified in the computational screerM229P @reenlines) and M229R

(red lines) cells were seeded into 384!l plates at a density of 1,000 cells/well. The next day the cells were treated with
the indicated compounds. After 72 h viability was measured as described in materials and methods. Thergingle ag
response curves were derived from the experiment in FiguSare replotted here as a separate figure to improve clarity
and ease interpretation of the data.



A BRAFVGODE B BRAFWT

100 . . 100+ . .
== | ow Resistance Signature == | ow Resistance Signature
£ 80+ == High Resistance Signature 2 80+ == High Resistance Signature
g s
< 60 < 60
a H
— 404 — 40
o o
o o
> 204 > 204
(o] (o]
p = 0.0062 p =0.028
0 I 1 1 1 0 1 1 1 1
0 100 200 300 400 0 100 200 300 400
Months Months

Fig. $4. A BRAFi resistance signature is inversely correlated with melanoma overall survivallhe BRAFiresistance
gene expression signature was generated as described in the Materials and Methods section and expression of this
signature was calculated for eitferBRAF%E or B. BRAF"T melanoma tumors.
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Fig. S5Identification of compounds that reverse a BRAFi resistance gene expression signatufie resistance

signature was computed by comparing resistance cell line samples and*8RAfitantmelanoma patient samples. Red
boxes indicate that the gene is upregulated, and blue boxes indicate downregulated genes. Loxoprofen was included a
control since this compound was not predicted to reverse the BRAFi resistance signature. For compouomudigoeth

gene expression profiles, the profile with a median RGES was chosen for visualithéaorrelation coefficients for

the BRAFiresistance signature and the compeotredted signatures are listed above the heatmap.
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Fig $6. Identification of compounds which resensitize BRAFiresistant cells to vemurafenibM229P (blue lines) and
M229R (red lines) cells were seeded into-8&l plates at a density of 1,000 cells/well. The next day the cells were
treated with the indicated sgpounds. After 72 h viability was measured as described in materials and methods.
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Fig. S7. The combination of ibrutinib and vemurafenib reduces colony formation in M229R cellsM229R cells were
seeded into a-@ell plate at a density of 5,000 cellstlv&he next day the cells were treated with the indicated
concentrations of vemurafenib and ibrutinib. The colony formation assay was performed and analyzed as described in
materials and methods. (n = 3 biological replicates)



i
B [ T

. Lo e
i -"’."

Fig S8. The combination of vemurafenib and ibrutinib increases the number of Annexin Wositive cells but does
not alter caspase3/7 activityor PARP cleavage A. The proportion of Annexin V and Propidium lodide positive



