Supplementary Table S3. Definitions of genome-wide ML model combinations
	Model name
	Feature category
	Features included
	Number of features

	Purity only
	Tumour fraction
	ichorCNA tumour fraction
	1

	Purity + length core
	Tumour fraction + fragment size metrics
	ichorCNA tumour fraction; median insert size; fragment score (FS)
	3

	Length median only
	Fragment size metrics
	Median insert size
	1

	Length FS only
	Fragment size metrics
	FS
	1

	Length core
	Fragment size metrics
	Median insert size; FS
	2

	Short proportion only
	Fragment size metrics
	Proportion of fragments <150 bp
	1

	Short ratio only
	Fragment size metrics
	Ratio of short to normal fragments
	1

	Short core
	Fragment size metrics
	Proportion short; ratio short/normal
	2

	Fragmentomics core
	Fragment size metrics
	FS; proportion short; ratio short/normal
	3

	DELFI only
	Genome-wide fragmentation
	DELFI correlation
	1

	Fragmentomics core + DELFI
	Fragment size metrics + Genome-wide fragmentation
	FS; proportion short; ratio short/normal; DELFI correlation
	4

	Nucleosome centre only
	Nucleosome footprint
	Nucleosome centre positioning score
	1

	Nucleosome ends only
	Nucleosome footprint
	Nucleosome end positioning score
	1

	Nucleosome both
	Nucleosome footprint
	Centre and end positioning scores
	2

	Fragmentomics core + nucleosome
	Fragment size metrics + Nucleosome footprint
	FS; proportion short; ratio short/normal; nucleosome centre; nucleosome ends
	5

	Griffin ESCA only
	Nucleosome accessibility
	Griffin ESCA Z-score
	1

	Fragmentomics core + Griffin
	Fragment size metrics + nucleosome accessibility
	FS; proportion short; ratio short/normal; Griffin ESCA Z-score
	4

	End motif F-profile I (FP1) only
	End motifs
	FP1 motif Z-score
	1

	End motif F-profile VI (FP6) only
	End motifs
	FP6 motif Z-score
	1

	End motif all
	End motifs
	FP1; FP6 motif Z-scores
	2

	Fragmentomics core + end motifs
	Fragment size metrics + end motifs
	FS; proportion short; ratio short/normal; FP1; FP6
	5

	Fragmentomics min
	Minimal size model
	FS; proportion short
	2

	Fragmentomics min + purity
	Minimal size model + tumour fraction
	ichorCNA tumour fraction; FS; proportion short
	3

	Fragmentomics max
	Complete integrated genome-wide model
	All features (purity, length, short fragments, DELFI, nucleosome, Griffin, end motifs)
	11



