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SUPPLEMENTARY MATERIALS AND METHODS 

 

Study Design. Male and female mice were used, with individual experiments utilizing 

mice of a single gender. Mice were enrolled in experiments at 6-10 weeks of age. In vivo studies 

utilized 3-6 mice per group, and in vitro studies utilized 3-10 wells per condition. Sample size 

was based on prior published studies to detect similar biological effects (1). Sample size was 

not altered after experiments were initiated, however final data were in some cases pooled, as 

indicated, from identical experiments, after termination of all experiments. Outlier exclusion was 

not performed, and all assessed samples were included in final data analyses. Tumor growth 

studies proceeded until the majority of animals in at least one experimental group were 

excluded based on reaching a maximum tumor burden. Exclusion criteria were based on our 

Institutional Animal Care and Use Committee (IACUC) approved animal protocol dictating 

mouse health and tumor burden requirements. All other experiments, including tumor growth 

studies that included terminal flow cytometric analysis, were conducted with fixed endpoints, 

with experiments terminated at a predetermined timepoint. All experiments were performed in 

duplicate or triplicate, as indicated, unless otherwise noted. All studies were conducted as 

controlled laboratory experiments, with in vitro melanoma cell cultures or melanoma-tumor 

bearing mice treated, as indicated, with pharmacological inhibitors and antagonists, and 

blocking or depleting monoclonal antibodies. Tumor progression was assessed by repeated 

caliper measurements of tumors in three dimensions, with volume calculated as length × width × 

height. When treatment was initiated in mice after tumor establishment, individuals were 

assigned to groups to establish the best possible match between groups of average tumor size 

before first treatment administration. Experiments were not blinded.  

The primary research objectives were to characterize the kinetics of BRAFi resistance 

and accompanying changes in predetermined immune cell subsets and gene signatures at the 

tumor site. Subsequent studies were enacted to elucidate the molecular mechanisms underlying 
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the observed changes in immune cell populations in tumors. Finally, tumor growth studies were 

conducted to elucidate the effects of immunotherapeutic interventions on BRAFi-resistant tumor 

outgrowth.  

 

Mouse Husbandry. All procedures on live animals were carried out within the CCMR facility 

between the hours of 7am and 8pm.  Studies were performed in accordance with the IACUC 

Guidelines at Dartmouth. Animals were housed within the specific pathogen-free section of the 

Center for Comparative Medicine and Research (CCMR) at Dartmouth College. Animals were 

housed in CCMR standard cages containing hardwood chip bedding with no more than 5 mice 

per cage. Mice had ad libitum access to water via drip bottle and to Teklad Irradiated Rodent 

Diet 2918 or PLX4720-containing rodent chow as described. Mice were maintained on a 12hr 

light/12hr dark cycle, at a temperature of 22°C +/- 1°C with 30-70% humidity. Where indicated, 

mice were bred in house to CCMR standards, as breeding pairs or trios with access to 

Nestlets® or a mouse house and ad libitum access to Teklad Irradiated Rodent Diet 2919. 

Litters were weaned to standard CCMR caging at 18-25 days old.  

 

Braf/Pten skin grafting procedure. Mice were dorsally grafted with ~1 cm2 sections of Braf/Pten 

tail skin utilizing surgical suture. Mice were anesthetized with Mouse Anesthesia Cocktail (90 

mg/kg ketamine/10mg/kg xylazine, intraperitoneally, obtained with permission via the Dartmouth 

CCMR). Surgical sites were protected with adhesive bandages and mice were monitored 

continuously until anesthetic withdrawal, followed by daily health assessment for the first week.  

 

DNA microarray processing. Total RNA was extracted from BRAFi-treated and control mice 

melanoma tumor biopsies using Qiagen RNeasy Fibrous Tissue Mini Kit on an automated 

QIAcube platform (Qiagen, Valencia, CA, USA). RNA quality was assessed by an Agilent 2100 

Bioanalyzer (Agilent Technologies, Santa Clara, CA, USA) and all samples used in this study 
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had RNA integrity numbers (RIN) of 8 or greater. Total RNA (25ng) was amplified and labeled 

with Agilent Low Input Quick Amp Labeling Kit. Cy5-labeled sample and Cy3-labeled Universal 

Mouse Reference (UMR) (Strategene, La Jolla, CA) were co-hybridized to Agilent SurePrint G3 

Mouse GE 8x60K Microarray (G4852A) in a common reference based design 

(sample/reference). Agilent Feature Extraction Image Analysis Software (Version 10.7.3) was 

used to extract data from raw microarray image files. Log2-lowess normalization was applied to 

the raw data. 

 

Expression data pre-processing. Uncentered expression data were pre-processed in 

GenePattern (2). Missing data were imputed via ImputeMissingValuesKNN module. Probe set 

expression values (45,331 probe dataset) were collapsed to unique gene expression values via 

CollapseDataset module using CHIP annotation file for Agilent mouse 8x60K microarray 

resulting in 20,988 gene dataset. Expression data were adjusted in Cluster 3.0 (3) by median-

centering genes. 

 

Statistical analysis of microarray data. Gene centroids were created by averaging expression 

values for a gene of interest across all samples from a given treatment group (e.g. across all 

untreated samples). Comparisons among gene centroids for treatment groups were done using 

Kruskal-Wallis test followed by Dunn’s multiple comparisons test. Data were displayed as 

scatter plots with means. Statistical analyses were performed in GraphPad Prism for Windows, 

version 6.05. 
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