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Supplementary Table 1. False-negative results in accuracy study for whole exome sequencing 

	Lab Sample ID
	Gene
	Chromosome
	Position (hg19/GRCh37)
	Reference
	Alternate
	Expected Allele Frequency
	c. Nomenclature
	p. Nomenclature
	Note

	GEV1800221
	BRCA2
	13
	32910721
	T
	C
	21.7
	NM_000059.3:c.2229T>C
	p.His743His
	False negative, below 20% allele frequency

	GEV1800205
	FLT3
	13
	28610183
	A
	G
	13.1
	NM_004119.2:c.1310-3T>C
	p.?
	False negative, below 20% allele frequency

	GEV1800205
	BRCA2
	13
	32911888
	A
	G
	14.8
	NM_000059.3:c.3396A>G
	p.Lys1132Lys
	False negative, below 20% allele frequency

	GEV1800231
	TERT
	5
	1295228
	G
	A
	42.4
	NM_198253.2:c.-124C>T
	p.=
	Poor coverage

	GEV1800231
	CEBPA
	19
	33793430
	G
	A
	34.2
	NM_004364.4:c.-110C>T
	p.?
	False negative, below 20% allele frequency

	GEV1800236
	PDGFRB
	5
	149499672
	T
	C
	14.7
	NM_002609.3:c.2601A>G
	p.Leu867Leu
	Poor coverage

	GEV1800236
	DDX41
	5
	176940384
	G
	A
	11.6
	NM_016222.3:c.1200C>T
	p.Arg400Arg
	False negative, below 20% allele frequency

	GEV1800236
	TP53
	17
	7578210
	T
	C
	15.4
	NM_000546.5:c.639A>G
	p.Arg213Arg
	False negative, below 20% allele frequency

	GEV1800235
	PDGFRB
	5
	149499672
	T
	C
	30.7
	NM_002609.3:c.2601A>G
	p.Leu867Leu
	False negative, below 20% allele frequency

	GEV1800235
	MET
	7
	116411848
	C
	CCT
	46.8
	NM_001127500.2:c.2942-54_2942-53dup
	p.?
	False negative, below 20% allele frequency

	GEV1800235
	BLM
	15
	91310209
	A
	G
	22.4
	NM_001287246.1:c.2263A>G
	p.Lys755Glu
	Poor coverage

	GEV1800230
	TERT
	5
	1295250
	G
	A
	38.8
	NM_198253.2:c.-146C>T
	p.=
	Poor coverage

	GEV1800218
	FLT3
	13
	28610183
	A
	G
	12.1
	NM_004119.2:c.1310-3T>C
	p.?
	False negative, below 20% allele frequency

	GEV1800218
	BRCA2
	13
	32907129
	T
	C
	11.4
	NM_000059.3:c.1514T>C
	p.Ile505Thr
	False negative, below 20% allele frequency

	GEV1800692
	NPM1
	5
	170837543
	C
	CTCTG
	6.2
	NM_002520.6:c.860_863dup
	p.Trp288Cysfs*12
	Poor coverage 







Supplementary Table 2. Limit of detection of whole exome sequencing: variant allele frequency

	Variant Allele Frequency
	Number of Expected Variants
	Number of Variants Detected
	Sensitivity (%)

	   5-7%
	89
	83
	93.3

	                      10%
	91
	91
	100

	10-15%
	101
	101
	100






Supplementary Table 3. Limit of blank of whole exome sequencing for panel design


	A.
	
	
	
	
	

	Panel Design Metrics
	Passed Design Metric Acceptance Criterion: n/N (%)
	Mean
	Standard Deviation
	Minimum
	Maximum

	Normal SNP ID Called Positions
	120/120 (100.0%)
	30.74
	4.43
	20
	44

	Tumor/Germline Variant Concordance
	120/120 (100.0%)
	99.46
	0.52
	94.02
	99.82

	Targeted PSP Variant Count
	0/120 (0.0%)
	0.02
	0.16
	0
	1




	B.
	
	
	
	

	Expected Panel Design Failure: n/N (%)
	Observed Panel Design Failure: n/N (%)
	Agreement between Expected & Observed Failure: n/N (%)
	 95% CI 
	

	120/120 (100.0%)
	120/120 (100.0%)
	120/120 (100.0%)
	97-100%
	

	
	
	
	
	

	
	
	
	
	





Supplementary Table 4. Summary of expected and observed ctDNA calls by cfDNA Input and allele frequency with baseline threshold in part 1 of accuracy study of ctDNA detection
[bookmark: _1302m92]
	Library ID
	cfDNA Input 
	Allele Frequency
	Panel ID
	Expected ctDNA Result
	Observed ctDNA Result
	Total Unique On-Target Reads with Depth of >= 5 Reads Covering Specific Variant Positions

	Patient-1-NUC-7288-GEC2007961EP-D1-D1
	10
	0.100
	abef6d7a6
	PRESENT
	PRESENT
	87252

	Patient-1-NUC-7289-GEC2007962EP-D1-D1
	10
	0.100
	abef6d7a6
	PRESENT
	PRESENT
	101729

	Patient-1-NUC-7290-GEC2007963EP-D1-D1
	10
	0.100
	abef6d7a6
	PRESENT
	PRESENT
	93680

	Patient-1-NUC-7291-GEC2007964EP-D1-D1
	10
	0.050
	abef6d7a6
	PRESENT
	PRESENT
	59881

	Patient-1-NUC-7292-GEC2007965EP-D1-D1
	10
	0.050
	abef6d7a6
	PRESENT
	PRESENT
	87413

	Patient-1-NUC-7293-GEC2007966EP-D1-D1
	10
	0.050
	abef6d7a6
	PRESENT
	PRESENT
	84071

	Patient-1-NUC-7294-GEC2007967EP-D1-D1
	25
	0.050
	abef6d7a6
	PRESENT
	PRESENT
	210666

	Patient-1-NUC-7295-GEC2007968EP-D1-D1
	25
	0.050
	abef6d7a6
	PRESENT
	PRESENT
	190585

	Patient-1-NUC-7296-GEC2007993EP-D1-D1
	25
	0.050
	abef6d7a6
	PRESENT
	PRESENT
	172468

	Patient-1-NUC-7297-GEC2007994EP-D1-D1
	10
	0.010
	abef6d7a6
	PRESENT
	PRESENT
	55224

	Patient-1-NUC-7298-GEC2007995EP-D1-D1
	10
	0.010
	abef6d7a6
	PRESENT
	PRESENT
	72912

	Patient-1-NUC-7299-GEC2007996EP-D1-D1
	10
	0.010
	abef6d7a6
	PRESENT
	PRESENT
	74724

	Patient-1-NUC-7300-GEC2007997EP-D1-D1
	25
	0.010
	abef6d7a6
	PRESENT
	PRESENT
	173265

	Patient-1-NUC-7301-GEC2007998EP-D1-D1
	25
	0.010
	abef6d7a6
	PRESENT
	PRESENT
	184160

	Patient-1-NUC-7302-GEC2007999EP-D1-D1
	25
	0.010
	abef6d7a6
	PRESENT
	PRESENT
	169394

	Patient-1-NUC-7303-GEC2008000EP-D1-D1
	60
	0.008
	abef6d7a6
	PRESENT
	PRESENT
	324742

	Patient-1-NUC-7304-GEC2007969EP-D1-D1
	60
	0.008
	abef6d7a6
	PRESENT
	PRESENT
	438272

	Patient-1-NUC-7305-GEC2007970EP-D1-D1
	10
	0.008
	abef6d7a6
	PRESENT
	PRESENT
	86686

	Patient-1-NUC-7306-GEC2007971EP-D1-D1
	10
	0.008
	abef6d7a6
	PRESENT
	PRESENT
	85022

	Patient-1-NUC-7307-GEC2007972EP-D1-D1
	10
	0.008
	abef6d7a6
	PRESENT
	PRESENT
	86916

	Patient-1-NUC-7308-GEC2007973EP-D1-D1
	25
	0.008
	abef6d7a6
	PRESENT
	PRESENT
	200334

	Patient-1-NUC-7309-GEC2007974EP-D1-D1
	25
	0.008
	abef6d7a6
	PRESENT
	PRESENT
	212083

	Patient-1-NUC-7310-GEC2007975EP-D1-D1
	25
	0.008
	abef6d7a6
	PRESENT
	PRESENT
	194068

	Patient-1-NUC-7311-GEC2007976EP-D1-D1
	60
	0.005
	abef6d7a6
	PRESENT
	PRESENT
	371109

	Patient-1-NUC-7312-GEC2008001EP-D1-D1
	60
	0.005
	abef6d7a6
	PRESENT
	PRESENT
	374675

	Patient-2-NUC-7313-GEC2008002EP-D1-D1
	10
	0.100
	17e2d6534
	PRESENT
	PRESENT
	93422

	Patient-2-NUC-7314-GEC2008003EP-D1-D1
	10
	0.100
	17e2d6534
	PRESENT
	PRESENT
	81416

	Patient-2-NUC-7315-GEC2008004EP-D1-D1
	10
	0.100
	17e2d6534
	PRESENT
	PRESENT
	72760

	Patient-2-NUC-7316-GEC2008005EP-D1-D1
	10
	0.050
	17e2d6534
	PRESENT
	PRESENT
	68875

	Patient-2-NUC-7317-GEC2008006EP-D1-D1
	10
	0.050
	17e2d6534
	PRESENT
	PRESENT
	66175

	Patient-2-NUC-7318-GEC2008007EP-D1-D1
	10
	0.050
	17e2d6534
	PRESENT
	PRESENT
	65213

	Patient-2-NUC-7319-GEC2008008EP-D1-D1
	25
	0.050
	17e2d6534
	PRESENT
	PRESENT
	138819

	Patient-2-NUC-7320-GEC2007977EP-D1-D1
	25
	0.050
	17e2d6534
	PRESENT
	PRESENT
	200178

	Patient-2-NUC-7321-GEC2007978EP-D1-D1
	25
	0.050
	17e2d6534
	PRESENT
	PRESENT
	205121

	Patient-2-NUC-7322-GEC2007979EP-D1-D1
	10
	0.010
	17e2d6534
	PRESENT
	PRESENT
	88127

	Patient-2-NUC-7323-GEC2007980EP-D1-D1
	10
	0.010
	17e2d6534
	PRESENT
	PRESENT
	81935

	Patient-2-NUC-7324-GEC2007981EP-D1-D1
	10
	0.010
	17e2d6534
	PRESENT
	PRESENT
	75867

	Patient-2-NUC-7325-GEC2007982EP-D1-D1
	25
	0.010
	17e2d6534
	PRESENT
	PRESENT
	202621

	Patient-2-NUC-7326-GEC2007983EP-D1-D1
	25
	0.010
	17e2d6534
	PRESENT
	PRESENT
	193434

	Patient-2-NUC-7327-GEC2007984EP-D1-D1
	25
	0.010
	17e2d6534
	PRESENT
	PRESENT
	184097

	Patient-2-NUC-7328-GEC2008009EP-D1-D1
	60
	0.008
	17e2d6534
	PRESENT
	PRESENT
	403878

	Patient-2-NUC-7329-GEC2008010EP-D1-D1
	60
	0.008
	17e2d6534
	PRESENT
	PRESENT
	389136

	Patient-2-NUC-7330-GEC2008011EP-D1-D1
	10
	0.008
	17e2d6534
	PRESENT
	PRESENT
	84396

	Patient-2-NUC-7331-GEC2008012EP-D1-D1
	10
	0.008
	17e2d6534
	PRESENT
	PRESENT
	86460

	Patient-2-NUC-7332-GEC2008013EP-D1-D1
	10
	0.008
	17e2d6534
	PRESENT
	PRESENT
	86205

	Patient-2-NUC-7333-GEC2008014EP-D1-D1
	25
	0.008
	17e2d6534
	PRESENT
	PRESENT
	191719

	Patient-2-NUC-7334-GEC2008015EP-D1-D1
	25
	0.008
	17e2d6534
	PRESENT
	PRESENT
	201607

	Patient-2-NUC-7335-GEC2008016EP-D1-D1
	25
	0.008
	17e2d6534
	PRESENT
	PRESENT
	176337

	Patient-2-NUC-7336-GEC2007985EP-D1-D1
	60
	0.005
	17e2d6534
	PRESENT
	PRESENT
	436213

	Patient-2-NUC-7337-GEC2007986EP-D1-D1
	60
	0.005
	17e2d6534
	PRESENT
	PRESENT
	471430

	Patient-3-NUC-7338-GEC2007987EP-D1-D1
	10
	0.100
	edaa8a4db
	PRESENT
	PRESENT
	91399

	Patient-3-NUC-7339-GEC2007988EP-D1-D1
	10
	0.100
	edaa8a4db
	PRESENT
	PRESENT
	91337

	Patient-3-NUC-7340-GEC2007989EP-D1-D1
	10
	0.100
	edaa8a4db
	PRESENT
	PRESENT
	106635

	Patient-3-NUC-7341-GEC2007990EP-D1-D1
	10
	0.050
	edaa8a4db
	PRESENT
	PRESENT
	107091

	Patient-3-NUC-7342-GEC2007991EP-D1-D1
	10
	0.050
	edaa8a4db
	PRESENT
	PRESENT
	107307

	Patient-3-NUC-7343-GEC2007992EP-D1-D1
	10
	0.050
	edaa8a4db
	PRESENT
	PRESENT
	106019

	Patient-3-NUC-7344-GEC2008017EP-D1-D1
	25
	0.050
	edaa8a4db
	PRESENT
	PRESENT
	210138

	Patient-3-NUC-7345-GEC2008018EP-D1-D1
	25
	0.050
	edaa8a4db
	PRESENT
	PRESENT
	221336

	Patient-3-NUC-7346-GEC2008019EP-D1-D1
	25
	0.050
	edaa8a4db
	PRESENT
	PRESENT
	224621

	Patient-3-NUC-7347-GEC2008020EP-D1-D1
	10
	0.010
	edaa8a4db
	PRESENT
	PRESENT
	96387

	Patient-3-NUC-7348-GEC2008021EP-D1-D1
	10
	0.010
	edaa8a4db
	PRESENT
	PRESENT
	95239

	Patient-3-NUC-7349-GEC2008022EP-D1-D1
	10
	0.010
	edaa8a4db
	PRESENT
	PRESENT
	82968

	Patient-3-NUC-7350-GEC2008023EP-D1-D1
	25
	0.010
	edaa8a4db
	PRESENT
	PRESENT
	160052

	Patient-3-NUC-7351-GEC2008024EP-D1-D1
	25
	0.010
	edaa8a4db
	PRESENT
	PRESENT
	179017

	Patient-3-NUC-7352-GEC2008025EP-D1-D1
	25
	0.010
	edaa8a4db
	PRESENT
	PRESENT
	231688

	Patient-3-NUC-7353-GEC2008026EP-D1-D1
	60
	0.008
	edaa8a4db
	PRESENT
	PRESENT
	458499

	Patient-3-NUC-7354-GEC2008027EP-D1-D1
	60
	0.008
	edaa8a4db
	PRESENT
	PRESENT
	453454

	Patient-3-NUC-7355-GEC2008028EP-D1-D1
	10
	0.008
	edaa8a4db
	PRESENT
	ABSENT
	99009

	Patient-3-NUC-7356-GEC2008029EP-D1-D1
	10
	0.008
	edaa8a4db
	PRESENT
	PRESENT
	97635

	Patient-3-NUC-7357-GEC2008030EP-D1-D1
	10
	0.008
	edaa8a4db
	PRESENT
	PRESENT
	91053

	Patient-3-NUC-7358-GEC2008031EP-D1-D1
	25
	0.008
	edaa8a4db
	PRESENT
	PRESENT
	294298

	Patient-3-NUC-7359-GEC2008032EP-D1-D1
	25
	0.008
	edaa8a4db
	PRESENT
	PRESENT
	217738

	Patient-3-NUC-7360-GEC2008053EP-D1-D1
	25
	0.008
	edaa8a4db
	PRESENT
	PRESENT
	246636

	Patient-3-NUC-7361-GEC2008054EP-D1-D1
	60
	0.005
	edaa8a4db
	PRESENT
	PRESENT
	452255

	Patient-3-NUC-7362-GEC2008055EP-D1-D1
	60
	0.005
	edaa8a4db
	PRESENT
	PRESENT
	461734

	Patient-4-NUC-7363-GEC2008056EP-D1-D1
	10
	0.100
	9fa706f70
	PRESENT
	PRESENT
	91080

	Patient-4-NUC-7364-GEC2008057EP-D1-D1
	10
	0.100
	9fa706f70
	PRESENT
	PRESENT
	94781

	Patient-4-NUC-7365-GEC2008058EP-D1-D1
	10
	0.100
	9fa706f70
	PRESENT
	PRESENT
	85575

	Patient-4-NUC-7366-GEC2008059EP-D1-D1
	10
	0.050
	9fa706f70
	PRESENT
	PRESENT
	83864

	Patient-4-NUC-7367-GEC2008060EP-D1-D1
	10
	0.050
	9fa706f70
	PRESENT
	PRESENT
	88258

	Patient-4-NUC-7368-GEC2008033EP-D1-D1
	10
	0.050
	9fa706f70
	PRESENT
	PRESENT
	78069

	Patient-4-NUC-7369-GEC2008034EP-D1-D1
	25
	0.050
	9fa706f70
	PRESENT
	PRESENT
	177698

	Patient-4-NUC-7370-GEC2008035EP-D1-D1
	25
	0.050
	9fa706f70
	PRESENT
	PRESENT
	193466

	Patient-4-NUC-7371-GEC2008036EP-D1-D1
	25
	0.050
	9fa706f70
	PRESENT
	PRESENT
	190016

	Patient-4-NUC-7372-GEC2008037EP-D1-D1
	10
	0.010
	9fa706f70
	PRESENT
	PRESENT
	74907

	Patient-4-NUC-7373-GEC2008038EP-D1-D1
	10
	0.010
	9fa706f70
	PRESENT
	PRESENT
	90951

	Patient-4-NUC-7374-GEC2008039EP-D1-D1
	10
	0.010
	9fa706f70
	PRESENT
	ABSENT
	81614

	Patient-4-NUC-7375-GEC2008040EP-D1-D1
	25
	0.010
	9fa706f70
	PRESENT
	PRESENT
	205811

	Patient-4-NUC-7376-GEC2008061EP-D1-D1
	25
	0.010
	9fa706f70
	PRESENT
	PRESENT
	193114

	Patient-4-NUC-7377-GEC2008062EP-D1-D1
	25
	0.010
	9fa706f70
	PRESENT
	PRESENT
	200233

	Patient-4-NUC-7378-GEC2008063EP-D1-D1
	60
	0.008
	9fa706f70
	PRESENT
	PRESENT
	382785

	Patient-4-NUC-7379-GEC2008064EP-D1-D1
	60
	0.008
	9fa706f70
	PRESENT
	PRESENT
	367380

	Patient-4-NUC-7380-GEC2008065EP-D1-D1
	10
	0.008
	9fa706f70
	PRESENT
	PRESENT
	81853

	Patient-4-NUC-7382-GEC2008067EP-D1-D1
	10
	0.008
	9fa706f70
	PRESENT
	ABSENT
	87334

	Patient-4-NUC-7383-GEC2008068EP-D1-D1
	25
	0.008
	9fa706f70
	PRESENT
	PRESENT
	181539

	Patient-4-NUC-7384-GEC2008049EP-D1-D1
	25
	0.008
	9fa706f70
	PRESENT
	PRESENT
	220975

	Patient-4-NUC-7385-GEC2008050EP-D1-D1
	25
	0.008
	9fa706f70
	PRESENT
	PRESENT
	205707

	Patient-4-NUC-7386-GEC2008051EP-D1-D1
	60
	0.005
	9fa706f70
	PRESENT
	PRESENT
	428183

	Patient-4-NUC-7387-GEC2008052EP-D1-D1
	60
	0.005
	9fa706f70
	PRESENT
	PRESENT
	418448

	Patient-NA-NUC-7388-GEC2008041EP-D1-D1
	25
	0.000
	abef6d7a6
	ABSENT
	ABSENT
	162372

	Patient-NA-NUC-7389-GEC2008042EP-D1-D1
	25
	0.000
	abef6d7a6
	ABSENT
	ABSENT
	102015

	Patient-NA-NUC-7390-GEC2008043EP-D1-D1
	25
	0.000
	17e2d6534
	ABSENT
	ABSENT
	186669

	Patient-NA-NUC-7391-GEC2008044EP-D1-D1
	25
	0.000
	17e2d6534
	ABSENT
	ABSENT
	106510

	Patient-NA-NUC-7392-GEC2008045EP-D1-D1
	25
	0.000
	edaa8a4db
	ABSENT
	ABSENT
	137143

	Patient-NA-NUC-7393-GEC2008046EP-D1-D1
	25
	0.000
	edaa8a4db
	ABSENT
	ABSENT
	231698

	Patient-NA-NUC-7394-GEC2008047EP-D1-D1
	25
	0.000
	9fa706f70
	ABSENT
	ABSENT
	160939

	Patient-NA-NUC-7395-GEC2008048EP-D1-D1
	25
	0.000
	9fa706f70
	ABSENT
	ABSENT
	202708





Supplementary Table 5. Summary of expected and observed ctDNA calls with baseline threshold in part 2 of accuracy study of ctDNA detection


	Lab Sample ID
	Panel ID
	ctDNA P value 
	Total Unique On-Target Reads with Depth of >= 5 Reads Covering Specific Variant Positions
	Observed Result
	Expected Result
	Concordance

	GEV2006793
	110041341
	                                            0.10 
	                                81865 
	ABSENT
	ABSENT
	YES

	GER2005721
	110041341
	                                            0.01 
	                                12174 
	PRESENT
	PRESENT
	YES

	GEV2006794
	110041385
	                                            0.88 
	                              884334 
	ABSENT
	ABSENT
	YES

	GER2005726
	110041385
	<0.01
	                              861256 
	PRESENT
	PRESENT
	YES

	GEV2006795
	110041458
	                                            0.83 
	                              447065 
	ABSENT
	ABSENT
	YES

	GER2005268
	110041458
	                                            0.00 
	                              219568 
	PRESENT
	PRESENT
	YES

	GEV2006796
	110041626
	                                            0.81 
	                              170160 
	ABSENT
	ABSENT
	YES

	GER2005661
	110041626
	<0.01
	                              278509 
	PRESENT
	PRESENT
	YES

	GEV2006797
	110041703
	                                            0.66 
	                              794158 
	ABSENT
	ABSENT
	YES

	GER2005413
	110041703
	<0.01
	                          1189204 
	PRESENT
	PRESENT
	YES

	GEV2006798
	110041823
	                                            0.91 
	                              248029 
	ABSENT
	ABSENT
	YES

	GER2005689
	110041823
	<0.01
	                              604069 
	PRESENT
	PRESENT
	YES

	GEV2006799
	110041824
	                                            0.77 
	                              440209 
	ABSENT
	ABSENT
	YES

	GER2005691
	110041824
	                                            0.00 
	                              435353 
	PRESENT
	PRESENT
	YES

	GEV2006800
	110041898
	                                            0.88 
	                                55898 
	ABSENT
	ABSENT
	YES

	GER2005690
	110041898
	<0.01
	                              166766 
	PRESENT
	PRESENT
	YES

	GEV2006785
	110041921
	                                            0.70 
	                                87556 
	ABSENT
	ABSENT
	YES

	GER2005728
	110041921
	                                            0.00 
	                              262377 
	PRESENT
	PRESENT
	YES

	GEV2006789
	200016024
	                                            0.25 
	                              282712 
	ABSENT
	ABSENT
	YES

	GER2005663
	200016024
	<0.01
	                              207334 
	PRESENT
	PRESENT
	YES

	GEV2006786
	200016102
	                                            0.26 
	                                82221 
	ABSENT
	ABSENT
	YES

	GER2005648
	200016102
	                                            0.00 
	                              174603 
	PRESENT
	PRESENT
	YES

	GEV2006787
	200016104
	                                            0.38 
	                              375384 
	ABSENT
	ABSENT
	YES

	GER2005662
	200016104
	                                            0.00 
	                                70967 
	PRESENT
	PRESENT
	YES

	GEV2006788
	200016105
	                                            0.01 
	                              210579 
	ABSENT
	ABSENT
	YES

	GER2005671
	200016105
	                                            0.00 
	                              151380 
	PRESENT
	PRESENT
	YES

	GEV2006790
	200016140
	                                            0.88 
	                              626317 
	ABSENT
	ABSENT
	YES

	GER2005737
	200016140
	                                            0.00 
	                              155096 
	PRESENT
	PRESENT
	YES

	GEV2006791
	200017118
	                                            0.99 
	                              614602 
	ABSENT
	ABSENT
	YES

	GER2005693
	200017118
	<0.01
	                              213784 
	PRESENT
	PRESENT
	YES

	GEV2006792
	200017120
	                                            0.09 
	                              503975 
	ABSENT
	ABSENT
	YES

	GER2005736
	200017120
	<0.01
	                              431580 
	PRESENT
	PRESENT
	YES






















Supplementary Table 6. Reproducibility and precision of ctDNA detection


	Operator
	Planned Time
	Sequencer
	Panel ID
	Observed Time
	Total (N)
	Number Agree
	Percent Agree

	1
	1
	NDX550351
	GPSA0083
	1
	2
	2
	100

	1
	1
	NDX550351
	GPSA0083
	11
	1
	1
	100

	1
	1
	NDX550351
	GPSA0084
	11
	1
	1
	100

	1
	1
	NDX550357
	GPSA0083
	1
	4
	4
	100

	1
	2
	NDX550351
	GPSA0083
	2
	6
	6
	100

	1
	2
	NDX550357
	GPSA0084
	2
	1
	1
	100

	1
	3
	NDX550351
	GPSA0084
	3
	6
	6
	100

	1
	3
	NDX550351
	GPSA0086
	11
	1
	1
	100

	1
	3
	NDX550351
	GPSA0087
	11
	1
	1
	100

	1
	3
	NDX550357
	GPSA0084
	3
	4
	4
	100

	1
	4
	NDX550351
	GPSA0085
	11
	1
	1
	100

	1
	4
	NDX550351
	GPSA0086
	4
	2
	2
	100

	1
	4
	NDX550351
	GPSA0088
	11
	1
	1
	100

	1
	4
	NDX550357
	GPSA0086
	4
	4
	4
	100

	1
	5
	NDX550351
	GPSA0086
	5
	6
	6
	100

	1
	5
	NDX550357
	GPSA0087
	5
	1
	1
	100

	1
	6
	NDX550351
	GPSA0087
	6
	6
	6
	100

	1
	6
	NDX550357
	GPSA0087
	6
	4
	4
	100

	1
	7
	NDX550351
	GPSA0085
	7
	2
	2
	100

	1
	7
	NDX550357
	GPSA0085
	7
	4
	4
	100

	1
	8
	NDX550351
	GPSA0085
	10
	6
	6
	100

	1
	8
	NDX550357
	GPSA0088
	8
	1
	1
	100

	1
	9
	NDX550351
	GPSA0088
	9
	6
	6
	100

	1
	9
	NDX550357
	GPSA0088
	9
	4
	4
	100

	2
	1
	NDX550349
	GPSA0083
	1
	2
	2
	100

	2
	1
	NDX550364
	GPSA0083
	1
	6
	4
	66.67

	2
	2
	NDX550349
	GPSA0083
	10
	2
	2
	100

	2
	2
	NDX550364
	GPSA0084
	2
	1
	1
	100

	2
	3
	NDX550349
	GPSA0084
	3
	4
	4
	100

	2
	3
	NDX550349
	GPSA0084
	11
	2
	2
	100

	2
	3
	NDX550364
	GPSA0084
	3
	4
	4
	100

	2
	4
	NDX550349
	GPSA0086
	4
	2
	2
	100

	2
	4
	NDX550364
	GPSA0086
	4
	6
	6
	100

	2
	5
	NDX550349
	GPSA0086
	5
	2
	2
	100

	2
	5
	NDX550364
	GPSA0087
	5
	1
	1
	100

	2
	6
	NDX550349
	GPSA0083
	11
	1
	1
	100

	2
	6
	NDX550349
	GPSA0084
	11
	1
	1
	100

	2
	6
	NDX550349
	GPSA0087
	6
	6
	6
	100

	2
	6
	NDX550364
	GPSA0087
	6
	4
	4
	100

	2
	7
	NDX550349
	GPSA0085
	7
	2
	2
	100

	2
	7
	NDX550349
	GPSA0086
	11
	1
	1
	100

	2
	7
	NDX550349
	GPSA0087
	11
	1
	1
	100

	2
	7
	NDX550364
	GPSA0085
	7
	6
	6
	100

	2
	8
	NDX550349
	GPSA0085
	8
	2
	2
	100

	2
	8
	NDX550364
	GPSA0088
	8
	1
	1
	100

	2
	9
	NDX550349
	GPSA0085
	11
	1
	1
	100

	2
	9
	NDX550349
	GPSA0088
	9
	6
	6
	100

	2
	9
	NDX550349
	GPSA0088
	11
	1
	1
	100

	2
	9
	NDX550364
	GPSA0088
	9
	4
	4
	100

	1
	1
	NDX550351
	GPSA0083
	1
	1
	1
	100

	1
	1
	NDX550357
	GPSA0083
	1
	2
	2
	100

	1
	2
	NDX550351
	GPSA0083
	2
	3
	3
	100

	1
	7
	NDX550351
	GPSA0085
	7
	1
	1
	100

	1
	7
	NDX550357
	GPSA0085
	7
	2
	2
	100

	1
	8
	NDX550351
	GPSA0085
	10
	3
	3
	100

	2
	1
	NDX550349
	GPSA0083
	1
	1
	1
	100

	2
	1
	NDX550364
	GPSA0083
	1
	3
	2
	66.67

	2
	2
	NDX550349
	GPSA0083
	10
	1
	1
	100

	2
	7
	NDX550349
	GPSA0085
	7
	1
	1
	100

	2
	7
	NDX550364
	GPSA0085
	7
	3
	3
	100

	2
	8
	NDX550349
	GPSA0085
	8
	1
	1
	100






Supplementary Table 7. End-to-end study: ctDNA results for each library of four patients 

	Library ID
	Patient ID
	Panel ID
	WES Input Mass
	Observed ctDNA Result
	Expected ctDNA Result

	NUC-6226-10b87ff68-GEC2007500EP-D1-D1
	AP00002
	10b87ff68
	500
	PRESENT
	PRESENT

	NUC-6227-638ed3d27-GEC2007501EP-D1-D1
	AP00002
	638ed3d27
	500
	PRESENT
	PRESENT

	NUC-6228-0926e70f5-GEC2007502EP-D1-D1
	AP00002
	0926e70f5
	500
	PRESENT
	PRESENT

	NUC-6229-86484e7dd-GEC2007503EP-D1-D1
	AP00002
	86484e7dd
	200
	PRESENT
	PRESENT

	NUC-6230-c301adef5-GEC2007504EP-D1-D1
	AP00002
	c301adef5
	200
	PRESENT
	PRESENT

	NUC-6232-2d33d1d49-GEC2007506EP-D1-D1
	AP00004
	2d33d1d49
	200
	ABSENT
	ABSENT

	NUC-6233-1ddd3d01b-GEC2007507EP-D1-D1
	AP00004
	1ddd3d01b
	500
	ABSENT
	ABSENT

	NUC-6234-7025fa6b7-GEC2007508EP-D1-D1
	AP00004
	7025fa6b7
	200
	ABSENT
	ABSENT

	NUC-6235-c7f11ce6d-GEC2007509EP-D1-D1
	AP00004
	c7f11ce6d
	200
	ABSENT
	ABSENT

	NUC-6236-bef668ce2-GEC2007510EP-D1-D1
	AP00004
	bef668ce2
	500
	ABSENT
	ABSENT

	NUC-6237-7dac1f052-GEC2007511EP-D1-D1
	AP00004
	7dac1f052
	200
	ABSENT
	ABSENT

	NUC-6244-2a2682bb6-GEC2007512EP-D1-D1
	AP00006
	2a2682bb6
	200
	ABSENT
	ABSENT

	NUC-6245-33cef63ca-GEC2007513EP-D1-D1
	AP00006
	33cef63ca
	500
	ABSENT
	ABSENT

	NUC-6246-49a79a60d-GEC2007514EP-D1-D1
	AP00006
	49a79a60d
	500
	ABSENT
	ABSENT

	NUC-6247-445ddcf65-GEC2007515EP-D1-D1
	AP00006
	445ddcf65
	500
	ABSENT
	ABSENT

	NUC-6238-50242344a-GEC2007518EP-D1-D1
	AP00007
	50242344a
	500
	PRESENT
	PRESENT

	NUC-6239-1e2a70da1-GEC2007519EP-D1-D1
	AP00007
	1e2a70da1
	200
	PRESENT
	PRESENT

	NUC-6240-2e90bf9a9-GEC2007520EP-D1-D1
	AP00007
	2e90bf9a9
	500
	PRESENT
	PRESENT

	NUC-6241-4be650dc4-GEC2007521EP-D1-D1
	AP00007
	4be650dc4
	500
	PRESENT
	PRESENT

	NUC-6248-4ed666804-GEC2007522EP-D1-D1
	AP00007
	4ed666804
	200
	PRESENT
	PRESENT






Supplementary Figure 1. Samples and specimens used in the studies
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