[bookmark: _Hlk106280598]Supplementary Table 1: Summary of human epidermis mutation datasets
	NAME
	DATASET
	PUBLICATION
	SAMPLES SEQUENCED
	AVERAGE SEQUENCING DEPTH
	ORIGINAL SEQUENCING PANEL SIZE
	LOCATION OF EPIDERMAL SAMPLES
	PANEL DESIGN

	"Dataset A"
	Test/Training Datasets
	Fowler et al.
	1261
	690x
	0.39 Mb
	Head, forearm, leg, trunk, abdomen
	74 Cancer-related genes

	"Dataset B"
	Validation Dataset #1
	Martincorena et al.
	234
	374x
	0.67 Mb
	Eyelid
	74 Cancer-related genes

	"Dataset C"
	Validation Dataset #2
	Hernando et al.
	123
	923x
	0.32 Mb
	Back, chest, leg, upper arm, neck, face, hands
	46 genes frequently mutated in skin cancer




Supplementary Table 2: Comparison of base pairs shared between 10,000 bp sequencing panel design of three datasets.
	Dataset Comparison
	Percent Overlap

	Dataset A vs Dataset B
	36.58%

	Dataset A vs Dataset C
	41.71%

	Dataset B vs Dataset C
	28.26%

	Dataset A vs Dataset B vs Dataset C
	20.42%



Supplementary Table 3: Comparison of computation time and mutation capture for four genes in Dataset A, based on hotSPOT algorithms and comprehensive algorithm.
	ALGORITHM
	FGFR3
	FLG2
	MLL2
	MUC17

	
	COMPUTATION TIME (seconds)
	MUTATION COUNT
	COMPUTATION TIME (seconds)
	MUTATION COUNT
	COMPUTATION TIME (seconds)
	MUTATION COUNT
	COMPUTATION TIME (seconds)
	MUTATION COUNT

	hotSPOT "FORWARD"
	0.696052313
	45
	0.863857269
	14
	0.887851238
	27
	1.237576008
	45

	hotSPOT "EXHAUSTIVE"
	3.59367609
	45
	6.232276678
	14
	3.344016314
	27
	8.642450571
	45

	EXHUASTIVE
	34.45468855
	45
	298.4152541
	14
	10.66809583
	27
	569.3540757
	45



Supplementary Table 4: Example data table of .csv file format required for hotSPOT.
	gene
	chr
	pos

	ARID1A
	1
	27087486

	FAT1
	4
	1.88E+08

	MLL3
	7
	1.52E+08

	TRIOBP
	22
	38151115

	FGFR2
	10
	1.23E+08

	SMAD4
	18
	48593495

	CCND1
	11
	69456219

	SALL1
	16
	51174418

	CREBBP
	16
	3786799

	NOTCH3
	19
	15300208

	TP53
	17
	7578370

	NF1
	17
	29587399

	SMAD4
	18
	48593495

	PTEN
	10
	89624297

	TP53
	17
	7578176
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Supplementary Figure 1: Overview of hotSPOT forward and comprehensive binning algorithms
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Supplementary Figure 2. Comparison of mutation capture efficacy between conventional and forward hotspot binning methods for Datasets A-C. Mutation capture for each dataset is normalized by the number of mutations present in original analysis. 
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Supplementary Figure 3: Efficacy of hotSPOT for targeted sequencing panel design in cancer. The difference in capture efficacy from original sequencing analysis of cSCC datasets compared to 10,000 bp sequencing panel based on training cSCC dataset. Statistical significance was calculated using paired Mann-Whitney U test. Sequencing panel based on forward hotSPOT binning algorithm. (p < 0.05 *, p < 0.01 **, p < 0.001 ***).
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Supplementary Figure 4. Optimal sample size for effective panel design based on varying sequencing depth 115 – 923x. Significance calculated with Mann Whitney U test.
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Supplementary Figure 5: Visual representation of the forward algorithm hotSPOT R Shiny web application. User inputs .csv file of mutation dataset, desired length of sequencing panel and amplicon length. Application will output plot of panel capture efficacy, summary of mutation capture and genes included, and table of sequencing panel. Panel may be downloaded as .csv file.
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Supplementary Figure 6: Visual representation of the comprehensive algorithm hotSPOT R Shiny web application. User inputs .csv file of mutation dataset, desired length of sequencing panel, amplicon length, and size of hotspots desired (Increasing hotspot size will increase capture efficacy, however also increase computation time). Application will output plot of panel capture efficacy, summary of mutation capture and genes included, and table of sequencing panel. Panel may be downloaded as .csv file.
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Targeted Sequencing Panel Design: Forward Selection Method
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Targeted Sequencing Panel Design: Comprehensive Selection Method
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