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SUPPLEMENTAL METHODS 

 

In vivo Dexamethasone Treatment and Sample Collection 

 

1x104 luciferase-tagged YUMM3.1, YUMM5.2, and BP cells suspended in 5 uL Hank’s Balanced 

Salt Solution (HBSS; Corning Inc.) were directly implanted in the brain parenchyma of C57BL/6 

mice (female, 8 weeks of age), as previously described (1). After 7 days, tumor uptake was 

confirmed via bioluminescence imaging (BLI), as previously described (1). After losing 10% of 

body weight, mice with brain metastases were randomized to receive daily intraperitoneal 

injections of phosphate buffered saline (PBS; Corning, Inc.) or dexamethasone (2.3 ug) with 3 

mice in each treatment group. Three hours after the third treatment, tumors were harvested, washed 

briefly in ice-cold normal saline, embedded in optimal cutting temperature (OCT) compound, and 

flash-frozen via liquid nitrogen. 

 

Intracranial (ICr) and Subcutaneous (SQ) Xenograft Implantation and Sample Collection 

 

3x103 luciferase-tagged A375 and A375-R1 cells and 1x104 luciferase-tagged MEWO and 

WM1361A cells suspended in HBSS were directly implanted in the brain parenchyma of CD-1 

nude mice (female, 8 weeks of age). 3x106 luciferase-tagged A375, A375-R1, MEWO, and 



WM1361A cells suspended in HBSS were subcutaneously implanted in the flanks of CD-1 nude 

mice of the same cohort (2). Mice with ICr tumors were euthanized once moribund. Mice with SQ 

tumors were euthanized once tumors reached 250 mm3. Tumors were harvested, rinsed briefly in 

ice-cold normal saline, embedded in OCT compound, and flash-frozen via liquid nitrogen. 

 

RNA-Sequencing and Analysis 

 

cDNA library construction for clinical FFPE specimens, A375, A375-R1, MEWO, and 

WM1361A xenografts. Total RNA was assessed for quality using the Caliper LabChip GX2 at the 

Broad Institute (Cambridge, MA).  The percentage of fragments with a size greater than 200 

nucleotides (DV200) was calculated using software. An aliquot of 200 ng of RNA was used as the 

input for first strand cDNA synthesis using Illumina’s TruSeq RNA Access Library Prep 

Kit.  Synthesis of the second strand of cDNA was followed by indexed adapter ligation. 

Subsequent PCR amplification enriched for adapted fragments. The amplified libraries were 

quantified using an automated PicoGreen assay. 200 ng of each cDNA library, not including 

controls, were combined into 4-plex pools. Capture probes that target the exome were added, and 

hybridized for recommended time.  Following hybridization, streptavidin magnetic beads were 

used to capture the library-bound probes from the previous step.  Two wash steps effectively 

removed any non-specifically bound products.  These same hybridization, capture, and wash steps 

were repeated to assure high specificity. A second round of amplification enriched the captured 

libraries.  After enrichment, the libraries were quantified with qRT-PCR using the KAPA Library 

Quantification Kit for Illumina Sequencing Platforms and then pooled equimolarly.  The entire 



process was in 96-well format and all pipetting was done by either Agilent Bravo or Hamilton 

Starlet.  

 

Illumina sequencing for clinical FFPE specimens, A375, A375-R1, MEWO, and WM1361A 

xenografts. Pooled libraries were normalized to 2 nM and denatured using 0.1 N NaOH prior to 

sequencing at the Broad Institute. Flowcell cluster amplification and sequencing were performed 

according to the manufacturer’s protocols using HiSeq 2500. Each run was a 76-bp paired-end 

with an eight-base index barcode read. Data was analyzed using the Broad Picard Pipeline which 

includes de-multiplexing and data aggregation. 

 

cDNA library construction for YUMM3.1, YUMM5.2, and BP xenografts. Total RNA was 

quantified using the Quant-iT™ RiboGreen® RNA Assay Kit and normalized to 5 ng/uL at the 

Broad Institute. Following plating, 2 uL of ERCC controls (using a 1:1000 dilution) were spiked 

into each sample.  An aliquot of 200 ng for each sample was transferred into library preparation 

which uses an automated variant of the Illumina TruSeq™ Stranded mRNA Sample Preparation 

Kit.  This method preserves strand orientation of the RNA transcript. It uses oligo dT beads to 

select mRNA from the total RNA sample. It is followed by heat fragmentation and cDNA synthesis 

from the RNA template.  The resultant 400-bp cDNA then goes through dual-indexed library 

preparation: ‘A’ base addition, adapter ligation using P7 adapters, and PCR enrichment using P5 

adapters. After enrichment, the libraries were quantified using Quant-iT PicoGreen (1:200 

dilution).  After normalizing samples to 5 ng/uL, the set was pooled and quantified using the KAPA 

Library Quantification Kit for Illumina Sequencing Platforms.  The entire process was in 96-well 

format and all pipetting was done by either Agilent Bravo or Hamilton Starlet.  



 

Illumina sequencing for YUMM3.1, YUMM5.2, and BP xenografts. Pooled libraries were 

normalized to 2 nM and denatured using 0.1 N NaOH prior to sequencing at the Broad Institute. 

Flowcell cluster amplification and sequencing were performed according to the manufacturer’s 

protocols using HiSeq 2500. Each run was a 101-bp paired-end with an eight-base index barcode 

read. Data was analyzed using the Broad Picard Pipeline which includes de-multiplexing and data 

aggregation. 

 

cDNA library construction for RCAS-TVA model specimens. Total RNA samples (100-500 ng) 

were hybridized with Ribo-Zero Gold at the University of Utah Health Sciences Center to 

substantially deplete cytoplasmic and mitochondrial rRNA from the samples. Stranded RNA 

sequencing libraries were prepared using the Illumina TruSeq Stranded Total RNA Kit with Ribo-

Zero Gold (RS-122-2301 and RS-122-2302). Purified libraries were qualified on an Agilent 

Technologies 2200 TapeStation using a D1000 ScreenTape assay (cat# 5067-5582 and 5067-

5583). The molarity of adapter-modified molecules was defined by qRT-PCR using the Kapa 

Biosystems Kapa Library Quant Kit (cat# KK4824). Individual libraries were normalized to 10 

nM and equal volumes were pooled in preparation for Illumina sequencing and analysis. 

 

Illumina sequencing for RCAS-TVA model specimens. Sequencing libraries (25 pM) were 

chemically denatured and applied to an Illumina HiSeq v4 single read flow cell using an Illumina 

cBot. Hybridized molecules were clonally amplified and annealed to sequencing primers with 

reagents from an Illumina HiSeq SR Cluster Kit v4-cBot (GD-401-4001). Following transfer of 

the flowcell to an Illumina HiSeq 2500 instrument (HCSv2.2.38 and RTA v1.18.61), a 50 cycle 



single-read sequence run was performed using HiSeq SBS Kit v4 sequencing reagents (FC-401-

4002). The reference murine genome sequence (FASTA file) and annotation file (GTF file) were 

downloaded from Ensembl release 92. A reference database was created using the 

genomeGenerate option of STAR aligner (v2.5.4a) (3). The sjdbGTFfile option was used to extract 

splice junctions from the GTF file with a maximum possible overhang of 49 bases (for the 50 bp 

read). The Illumina adapter sequences were trimmed using cutadapt (v1.16). The -O option 

trimmed after 6 matching bases and -m option discarded trimmed reads shorter than 20 bases. 

Following quality assessment via FastQC, the trimmed reads were aligned to the reference genome 

using STAR (v2.5.4a) in two pass mode with default parameters to generate an RNA-seq BAM 

file for each sequencing event.  Picard CollectRnaSeqMetrics was used to calculate the post-

alignment mapping statistics. 

 

Count matrix generation. HTSeq-count (v0.9.1) tool (4) was applied with its default settings to 

aligned RNA-seq BAM files from the Broad Institute (except A375, A375-R1, MEWO, and 

WM1361A xenografts) to count uniquely aligned reads overlapping features in the GTF file, and 

featureCounts (v1.5.1) (5) was applied with its default settings to the aligned RNA-seq BAM files 

generated at the University of Utah Health Sciences Center. Samples with less than 10 million 

uniquely mapped reads were excluded from further analyses. Only Entrez genes were included in 

further analyses. 

 

Xenome pipeline. RNA-seq data from A375, A375-R1, MEWO, and WM1361A ICr and SQ 

xenografts were processed on the Seven Bridges Cancer Genomics Cloud platform 

(https://cgc.sbgenomics.com/) with a workflow implemented using Common Workflow 



Language. After initial data upload (24 samples), starting BAM files were converted to FASTQs 

using the biobambam2 bamtofastq utility and processed with the Jackson Laboratory’s RNA-Seq 

pipeline. Briefly, the transcriptome of hg38 and NOD (based on mm10 mouse genome) were used 

to construct the Xenome (v1.0.0) (6) indices (k=25) and then all reads from engrafted samples 

were classified into five types: human, mouse, both, neither and ambiguous at default parameters. 

Reference indices for alignment were built by rsem-prepare-reference using ENSEMBL 

annotation (vGRCh38.91) for STAR aligner (v2.5.1b). Xenome-classified human-specific reads 

were further mapped to reference indices using STAR and expression estimates were performed 

using rsem-calculate-expression (v1.2.31) at default parameters (7). Picard CollectRnaSeqMetrics 

was used to calculate the post-alignment mapping statistics. Only Entrez genes were included in 

further analyses. 

 

Clustering analyses of clinical FFPE samples. MBMs with median transcript counts of 0 (n=10) 

were excluded from further analyses. The normalized expression of the 88 remaining samples was 

estimated in fragments per kilobase of exon per million fragments mapped (FPKM) (8). For better 

visualization of the heatmap, log2-transformed (FPKM+1) values were calculated for all genes of 

the 88 samples. Values were median centered, and genes that showed less than 1.5-fold change 

from the median in more than 75% of the samples were excluded. Hierarchical clustering of the 

remaining 1,030 highly expressed Entrez genes was conducted with distances calculated using 

Euclidean correlation metrics and clusters joined using complete linkage. The heatmap was 

generated via ClustVis (https://biit.cs.ut.ee/clustvis/).  

 



ECMs with median transcript counts of 0 (n=4) were excluded from further analyses. The trimmed 

mean of M values (TMM) normalization procedure (8) from the EdgeR (9) package in R (v3.3.3) 

was used to normalize transcript counts from the remaining 35 MBMs and 42 ECMs from the 

same 29 patients. Following voom transformation (9), the log2-transformed counts per million+0.5 

(CPM+0.5) values of the 500 most variable Entrez genes were median centered. Hierarchical 

clustering was conducted with distances calculated using 1-correlation metrics and clusters joined 

using Ward.D2 linkage. The clustering diagram was generated in R.  

 

Identification of differentially expressed genes (DEGs). Counts were normalized using the TMM 

method and generalized linear models were used for differential expression analysis (9). 

Comparisons of interest were performed using functions from the edgeR and limma/voom 

Bioconductor packages in R (9). Lowly expressed genes were filtered according to the following 

criteria in the preclinical models: genes with an average log2-(CPM+0.5) < 0 (A375, A375R1, 

MEWO, and WM1361A ICr and SQ xenografts), genes with an average log2-(CPM+0.5) < 1 

(RCAS-TVA model samples), and genes for which < 20% of samples had CPM values of at least 

1 (YUMM3.1, YUMM5.2, and BP xenografts). DEGs were defined as those genes with a 

Benjamini-Hochberg corrected p value less than 0.05. 

 

Pathway analyses. Ingenuity pathway analysis (IPA) set to its default settings was performed on 

the log2-fold changes (FCs) of the 1,030 Entrez genes between Cluster 2 and Cluster 1 of the 

Figure 1 heatmap. 

 



Ensemble of gene set enrichment analyses (EGSEA) (10) was performed on TMM-normalized, 

voom-transformed log2-(CPM+0.5) expression matrices using the R (v3.3.3) Bioconductor 

package. Gene sets were downloaded from the MSigDB, GeneSetDB, and KEGG databases. The 

combined p-value score was calculated via Fisher’s method and corrected for multiple testing via 

the Benjamini-Hochberg method (10). Gene sets were organized by median rank across the 

following GSEA methods: "camera", "safe", "gage", "padog", "zscore","gsva", "globaltest", and 

"ora." 

 

Preranked GSEA (GSEA-P) was implemented using the GenePattern module GSEAPreranked 

(v6.0.10). Gene sets were downloaded from the MSigDB database or featured the 70 KEGG 

metabolic pathways from Table S4 included in a single .gmt file. Rank metric was calculated as 

the sign of log2-FCs multiplied by the inverse of p-values calculated using the EdgeR/limma/voom 

pipeline (11). Genes from murine samples were converted to their human orthologs via mapping 

from Ensembl BioMart version 77. GSEA-P was performed on the rank metric–sorted list of genes.  

 

Single sample GSEA (ssGSEA) and OXPHOS-Index (OP-Index) derivation. ssGSEA was 

conducted on TMM-normalized, voom-transformed log2-(CPM+0.5) expression matrices using 

the GenePattern module ssGSEAProjection (v9.0.10) with default settings. 

 

To derive the OP-Index, we analyzed two datasets: 1) previously published gene expression data 

from MEL624 and SKMEL5 melanoma cells resistant to MEKi because of increased OXPHOS 

and MEKi-sensitive A375 and WM35 melanoma cells treated for 24 hours with 0.25 μM of the 

MEKi selumetinib (12) and 2) publicly available gene expression data from A375P cells 



transfected with two shRNAs targeting PGC1α and a scrambled control (GSE36879) (13). GSEA 

(v19.0.24) was performed as previously described (14) with default settings except that the rank 

metric was set to “log2 ratio of classes.” The 8 OXPHOS-related MSigDB Hallmarks and c2 gene 

sets most enriched in both the MEKi-resistant cells and scrambled controls were identified as the 

basis of the index (Fig. S12). We then acquired publicly available gene expression data from 15 

melanoma cell lines (GSE101644) (15) with matching Seahorse Extracellular Flux (XF) Assay 

data. ssGSEA was used to generate enrichment scores for each of the 8 OXPHOS-related gene sets 

in the 15 melanoma cell lines. The OP-Index was calculated by taking the arithmetic mean of these 

enrichment scores for each sample. The mean baseline oxygen consumption rate (OCR) of 3 

readings was calculated from the XF Assay data. Z-scores were generated for the OP-Indices and 

mean OCR values across the 15 samples to determine the correlation between OP-Index and OCR. 

 

ESTIMATE analyses. The R package software ESTIMATE was applied as previously described 

(16) to the TMM-normalized, voom-transformed log2(CPM+0.5) expression matrices to produce 

the ImmuneScores for comparison. Genes from murine samples were converted to their human 

orthologs via mapping from Ensembl BioMart version 77 prior to application of the software. 

 

MCP-Counter analyses. The R package software MCP-counter was applied as previously 

described (17) to TMM-normalized, voom-transformed log2(CPM+0.5) expression matrices to 

produce the abundance scores for T-cells, CD8+ T-cells, cytotoxic lymphocytes, NK cells, B 

lymphocytes, monocytic lineage cells, myeloid dendritic cells, and neutrophils. Genes from 

murine samples were converted to their human orthologs via mapping from Ensembl BioMart 

version 77 prior to application of the software. 



 

Whole Exome Sequencing 

 

Library preparation and sequencing occurred at the MDACC Cancer Genomics Lab. The initial 

genomic DNA input into the shearing step was 250 ng diluted in 55 ul of low tris-EDTA buffer. 

Shearing, end repair, A-base addition, adapter ligation, post-ligation cleanup, and library 

enrichment via PCR were performed using the KAPA Hyper Prep Kit (#KK8504), followed by 

solid-phase reverse immobilization bead cleanup and cluster generation. The adapter-ligated 

libraries were quantified on the Agilent TapeStation 4200. Lypholization and reconstitution were 

performed according to the KAPA Hyper Prep Kit (#KK8504) guidelines, and target enrichment 

was performed using the Agilent SureSelectXT Target Enrichment, using 650-750 ng of prepared 

libraries. An Eppendorf Mastercycler EP Gradient instrument was used to normalize libraries to 

equal concentrations, and the libraries were then pooled to equimolar amounts on the Agilent 

Bravo B platform and quantified using the KAPA Library Quantification Kit (#KK4824). Pooled 

libraries were normalized to 2 nM and denatured using 0.2 N NaOH prior to sequencing. Library 

dilution occurred via addition of Illumina hybridization buffer. Cluster amplification via HiSeq v3 

cluster chemistry and the Illumina Multiplexing Sequencing Primer Kit was performed according 

to the manufacturer’s instructions. Pools were then sequenced on an Illumina HiSeq 2000/2500 v3 

system using 76-bp paired-end reads, and analyzed using RTA v.1.13 or later. Target coverage 

was 200x for tumor samples and 100x for germline DNA. 

 

Sequence alignment and variant calling. Paired-end reads in FastQ format generated by the 

Illumina pipeline were aligned to the reference human genome (UCSC Genome Browser, version 



hg19) using the BWA 0.7.5a aligner. The aligned reads were further processed according to the 

Genome Analysis Toolkit (GATK) Best Practices (www.broadinstitute.org/gatk/guide/best-

practices.php). MuTect 1.1.4 was used to detect potential single-nucleotide variations. In addition 

to the build-in filter we included variants with allele frequency in tumor DNA ≥2% and allele 

frequency in germline DNA ≤ 2%, as well as total read number in tumor > 20 and total read number 

in normal >10.  

 

Metabolic Flux Analysis 

 

Tumor implantation and infusions.  3x103 luciferase-tagged A375 cells suspended in HBSS were 

directly implanted in the brain parenchyma of CD-1 nude mice (female, 8 weeks of age), as 

previously described (1). 3x106 cells suspended in HBSS were subcutaneously injected into the 

flanks of CD-1 nude mice of the same cohort. Infusions occurred when mice bearing ICr xenografts 

lost 15% of body weight or when SQ tumors reached 250 mm3 in size. Mice were fasted for 16 

hours, and 27 gauge catheters were placed in the lateral tail vein under anesthesia. Isotope infusions 

started immediately after implantation of the catheter and continued for approximately 3 hours, 

also under anesthesia, as previously described (18). The total dose of [U-13C]-glucose (Cambridge 

Isotope Laboratories) was 2.48 g/kg dissolved in 750 ml normal saline. The glucose solution was 

administered as a bolus of 125 mL/min (1 min) followed by a continuous rate of 2.5 mL/min for 3 

hours. Animals were euthanized at the end of the infusion. Tumors were harvested, rinsed briefly 

in cold saline, and frozen in liquid nitrogen. 

 



Sample preparation and data acquisition. 15-25 mg of frozen tissue fragments were homogenized 

in 1 mL of 80% methanol on ice by a polytron electronic homogenizer and then centrifuged at 

16,000xg for 15 min. to precipitate tissue debris. The supernatants were completely dried down 

under air flow, re-suspended in 40 uL of anhydrous pyridine with 10 mg/mL methoxyamine 

hydrochloride and subjected to a 70°C  heatblock for 15 min. Samples were then transferred to gas 

chromatography-mass spectrometry (GC-MS) autoinjector vials containing 80 uL N-(tert-

butyldimethylsilyl)-N-methyltrifluoroacetamide (MTBSTFA) derivatization reagent and 

incubated at  70°C for 1 hour. 1 uL of each this sample was injected into an Agilent 7890 Gas 

Chromatograph coupled with an Agilent 5975C Mass Selective Detector. The observed 

distributions of mass isotopologues were corrected for natural abundance. Steady-state metabolic 

fluxes were calculated by 13C mass isotopologue distributions (MIDs) for 3-phosphoglycerate, 

phosphoenolpyruvate, pyruvate, lactate, citrate, malate, and fumarate using the INCA software 

package with previously characterized assumptions (18). 

 

Targeted Metabolomics 

 

Tumor implantation and sample collection. 3x103 luciferase-tagged A375 cells and 1x104 

luciferase-tagged CHL1 cells suspended in HBSS were directly implanted in the brain parenchyma 

of CD-1 nude mice (female, 8 weeks of age), as previously described (1). 3x106 luciferase-tagged 

A375 cells and CHL1 cells suspended in HBSS were subcutaneously implanted in the flanks of 

CD-1 nude mice of the same cohort. Mice with intracranial tumors were euthanized once 

moribund. Mice with SQ tumors were euthanized once tumors reached 250 mm3. Tumors were 

harvested, rinsed briefly in cold saline, and frozen in liquid nitrogen. 



 

Reagents and internal standards. High-performance liquid chromatography (HPLC)-grade 

ammonium acetate, acetonitrile, methanol, chloroform, and water were procured from Burdick & 

Jackson. Mass spectrometry-grade formic acid was purchased from Sigma-Aldrich. Metabolites 

and internal standards were purchased from Sigma-Aldrich. 

 

Sample preparation for mass spectrometry and metabolomics analysis. Tissues samples were 

stored at -80°C until the analysis. 25 mg of tissue was homogenized in 1:4 ice cold water:methanol 

mixture containing equimolar mixture of 2 standard compounds: Zeatine and [15N]-Tryptophan 

(mass difference from endogenous Tryptophan = 1 Da). Ice-cold chloroform and water were added 

in a 3:1 ratio for a final proportion of 1:4:3:1 water:methanol:chloroform:water. Both the organic 

and aqueous layers were transferred into a new tube, dried, and resuspended with 50:50 

methanol:water. The resuspended sample was then deproteinized using a 3kDa molecular filter 

(Amicon ultracel-3K Membrane; Millipore Corporation) and the filtrate was dried under vacuum 

(Genevac EZ-2plus; Genevac). Prior to mass spectrometry, the dried extracts were re-suspended 

in 1:1 ratio of methanol and water and were subjected to liquid chromatography-mass spectrometry 

(LC-MS). 

 

Separation of metabolites. We used two different analytical methods for the separation of targeted 

metabolomics to measure 46 metabolites. ESI positive mode was used for Method 1. The HPLC 

column Waters X-bridge Amide 3.5 µm, 4.6 x 100 mm (PN: 186004868; Waters) was used.  

Mobile phase A and B were 0.1% formic acid in water and acetonitrile, respectively. Gradient: 0-

3 min-85 % B; 3-12 min-30 % B, 12-15 min-2 % B, 16 min-95% B, followed by re-equilibration 



at the end of the gradient 23 min to the initial starting condition 85% B. Flow rate: 0.3 mL/min. 

ESI negative mode was used for Method 2. The HPLC column used was Waters X-bridge Amide 

3.5 µm, 4.6 x 100 mm (PN: 186004868; Waters).  Mobile phase A and B were 20 mM ammonium 

acetate in water with pH 9.0 and 100% acetonitrile, respectively. Gradient: 0-3 min-85% B, 3-12 

min-30% B, 12-15 min-2% B, 15-16 min-85% B followed by re-equilibration at the end of the 

gradient 23 min to the initial starting condition of 85% B. Flow rate: 0.3 mL/min. 

 

Data acquisition through LC-MS analysis. LC-MS was performed using a 6490 triple quadrupole 

mass spectrometer coupled to an Agilent 1290 series HPLC system (Agilent Technologies) with 

single reaction monitoring (SRM). This LC system is equipped with a degasser, binary pump, 

thermostatted auto sampler, and column oven. This SRM-based measurement of relative 

metabolite levels used normal phase chromatographic separation. 10 µL of suspended samples 

were injected and analyzed using source parameters  as follows: Gas temperature - 250°C; Gas 

flow - 14 L/min; Nebulizer - 20 psi; Sheath gas temperature - 350°C; Sheath gas flow - 12 L/min; 

Capillary - 3000 V positive and 3000 V negative; Nozzle voltage - 1500 V positive and 1500 V 

negative. Approximately 8-11 data points were acquired per each detected metabolite. 

 

Data analysis. Agilent MassHunter Workstation Software - Quantitative Analysis was used for 

manual review of chromatograms, and peak area integration was assessed based on the retention 

time. The normalization of each metabolite peak area was done by the peak area of the spiked 

internal standard (L-zeatine for amino acids and L-tryptophan for fatty acids and TCA cycle 

metabolites) and then the data was log2-transformed. For every metabolite in the normalized 

dataset, paired Student’s t-tests were conducted to compare expression levels between ICr and SQ 



tumors. Differential metabolites were identified by adjusting the p-values for multiple testing at a 

False Discovery Rate (FDR) threshold of <0.25. All metabolites significantly upregulated in ICr 

xenografts (log2FC>0 and FDR q-val<0.25) were uploaded into MetaboAnalyst 4.0 

(http://www.metaboanalyst.ca/). The Pathway Analysis tool set to default settings was used to 

perform overrepresentation analysis (ORA) of the significantly upregulated metabolites, as 

previously described (19).  

 

In vivo IACS-010759 Pharmacodynamics (PD) and Efficacy Studies 

 

Pimonidazole (hypoxyprobe) incorporation and immunohistochemistry. 1x103 luciferase-tagged 

A375-R1 cells suspended in HBSS were directly implanted in the brain parenchyma of CD-1 nude 

mice (female, 8 weeks of age), as previously described (1). After 14 days, tumor uptake was 

confirmed via BLI. Mice with brain metastases were randomized to receive either 0.5% 

methylcellulose vehicle control (once daily) or IACS-010759 (5 mg/kg once daily) via oral gavage, 

with six mice in each treatment group. After 24 hours and 7 days of treatment, 3 mice from each 

group were intraperitoneally injected with 60 mg/kg of pimonidazole at the same time as the 

vehicle or IACS-010759 treatments. Three hours after this treatment, tumors were harvested and 

fixed in 10% formalin. FFPE slides of these tumors were generated and probed with an anti-

pimonidazole antibody as previously described (20).   

 

Survival analyses. 1x103 luciferase-tagged A375-R1 cells and 2x104 SKMEL5 cells suspended in 

HBSS were directly implanted in the brain parenchyma of CD-1 nude mice (female, 8 weeks of 

age), as previously described (1). After 3 days (A375-R1) and 14 days (SKMEL5), mice were 



randomized to receive either 0.5% methylcellulose vehicle control (once daily) or IACS-010759 

(5 mg/kg once daily) via oral gavage, with 15 mice in each group. Mice were weighed every two 

days. Mice with 15% weight loss were provided with a single intraperitoneal injection of normal 

saline [mL = (0.06 x weight in g)/2] and placed on a drug holiday. Mice that recovered to less than 

10% weight loss restarted their treatment regimen while those that progressed to 20% weight loss 

were euthanized. Additionally, mice were euthanized once moribund or upon displaying 

neurological symptoms (ataxia, seizures, circling behavior, paralysis, or cranial doming). 

Treatments ended 42 days after randomization.  
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