Assessing ZNF154 methylation in patient plasma as a multicancer marker in liquid biopsies from colon, liver, ovarian and pancreatic cancer patients
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CCGGGAGCGACGGGCGACATTGGTAGGGACCCGGGGACAGCGGTCCCTATCCCAGGCCTG
:++||||++|++||++|:|||||||||||::++||||:||++||:::|||:::|||::||
TCGGGAGCGACGGGCGATATTGGTAGGGATTCGGGGATAGCGGTTTTTATTTTAGGTTTG

ACGTGGGTCCCCCAGGGCGGCGTCGCCAAGGCTTAGACGCTTTCGTGCAGGAGGGACGAC
|++|||||:::::||||++|++|++::||||:|||||++:|||++||:||||||||++|+
ACGTGGGTTTTTTAGGGCGGCGTCGTTAAGGTTTAGACGTTTTCGTGTAGGAGGGACGAC


GACTCCCCTCACGCCTTCGTGGCCCCAACTCGGCGCTCTGCTATCTCTGATCCGGTGAAC
+|:|::::|:|++::||++|||::::||:|++|++:|:||:|||:|:||||:++|||||:
GATTTTTTTTACGTTTTCGTGGTTTTAATTCGGCGTTTTGTTATTTTTGATTCGGTGAAT

ACACCTCAGAGAAGCTAAAATGGCCGCCACGAAGAGGCCCCCCCAAAAGTCCCGTCCTTT
|:|::|:|||||||:||||||||:++::|++||||||:::::::||||||::++|::|||
ATATTTTAGAGAAGTTAAAATGGTCGTTACGAAGAGGTTTTTTTAAAAGTTTCGTTTTTT


Supplementary Figure S1. Sequence of ZNF154 genomic region targeted in DREAMing. The “top strand” is the sequence of the top strand of the non-bisulfite converted genome. The “bottom strand” is the top strand of the bisulfite converted genome. Yellow highlighted sequences indicates the annealing positions of the DREAMing ZNF154 primers. Gray or red highlighted dinucleotide sequences indicate the locations of the 14 internal CpG positions assessed in DREAMing. The red highlighted sequence is the CpG site assessed by Illumina 450K methylation array probe cg21790626. “++” = CpG dinucleotides protected from bisulfite conversion; “:” = presumed unmethylated C’s converted during bisulfite treatment. “|” = unchanged nucleotide bases.
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Supplementary Figure S2. Single copy sensitivity of DREAMing assay against fully methylated ZNF154 fragments of DNA. The equation of the linear model is indicated at the top of the panel. Error bars indicate mean absolute error.
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Supplementary Figure S3. Age distributions of patient cohorts. “ns” = not significant; ** = p < 0.01; *** = p < 0.001; p-values derived from Wilcoxon rank sum 2-sided tests. Data plotted as standard box plot and whiskers. Controls median age = 71.5; Ovarian median age = 59.0; Pancreas median age = 60.0; Liver median age = 61.5; Colon median age = 64.0.

Supplementary Table S1. Plasma samples used in study and associated patient information. 


For each sample, the mLs of plasma extracted, copies of beta actin target after bisulfite conversion of the cfDNA, copies of beta actin loaded in to the DREAMing assay, and the relative volume of plasma assessed are listed. Sample barcodes are from Fox Chase Cancer Center.

Supplementary Figure S4. Distribution of normalized methylated ZNF154 cfDNA fragments per mL of plasma from patients with colon (n=4, red) or liver (n=4, red) cancer or normal controls (n=20, blue). Data are plotted using standard box and whisker plots. ns = not significant, Wilcoxon rank sum 2-sided test.


Supplementary Table S2. Pancreatic cancer and control donor adjusted KRAS MtAF.


MtAF = KRAS mutant copies / (KRAS WT copies = KRAS mutant copies); Adjusted MtAF/mL plasma = MtAF/mLs plasma assayed.
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total copies bisulfite = copies loaded bisulfite mLs plasma loaded v

sample barcode cancer type stage age mLs plasma extracted converted beta actin converted beta actin in DREAMing ZNF154 fragments per
mL plasma

383302 colon 4 54 3 92803 9984 0.32 99.15
339981 colon 4 80 3 16127 10632 1.98 29.83
360780 colon 4 70 3 109292 9984 0.27 131.36
94016 colon 4 58 3 10622 7032 1.99 4.53

210146 liver 4 60 3 9970 7480 1.05 21.89
396156 liver 4 61 3 75446 14976 0.60 50.38
442995 liver 4 62 3 13001 10211 2.35 7.23

490661 liver 4 63 3 11502 9605 2.50 2.80

106921 serous ovarian 3 56 1.7 3625 2436 1.14 16.63
107105 serous ovarian 3 48 1.8 19963 6000 0.54 48.06
109675 serous ovarian 3 62 1.8 7220 5520 1.38 7.99

107917 serous ovarian 3 77 1.8 7014 5016 1.29 11.65
114321 serous ovarian 3 59 1.8 14539 6000 0.74 28.27
114823 serous ovarian 3 51 2 17003 6000 0.71 24.09
115068 serous ovarian 3 62 1.8 17845 6000 0.61 42.96
149602 serous ovarian 3C 44 4 29477 9984 1.35 19.19
149044 serous ovarian 3C 29 4 24514 9984 1.63 14.73
146398 serous ovarian 3C 52 3 22790 9984 1.31 19.02
146438 serous ovarian 3C 58 4 18990 9984 2.10 8.08

143547 serous ovarian 3C 45 4 31974 9984 1.25 22.42
143710 serous ovarian 3C 54 4 25073 4992 0.80 13.81
145264 serous ovarian 3C 70 4 17664 9984 2.26 10.17
147700 serous ovarian 4M1 62 4 40094 12192 1.22 55.91
147732 serous ovarian a4M1 70 4 27282 12192 1.79 34.12
141996 serous ovarian 4M1 42 4 21312 12192 2.29 17.92
138534 serous ovarian 4 59 4 700580 14400 0.08 985.19
143692 serous ovarian a4M1 66 4 20656 12192 2.36 16.52
139917 serous ovarian 4M1 60 4 76034 12192 0.64 79.51
133436 serous ovarian 4M1 56 4 79478 12192 0.61 70.08
144515 serous ovarian 3C 37 4 253624 6000 0.09 338.17
144871 serous ovarian 3C 60 3.7 20303 8386 1.53 16.36
142609 serous ovarian 3C 67 4 38772 6000 0.62 54.93
142546 serous ovarian 3C 59 3.8 29249 6000 0.78 48.75
143199 serous ovarian 3C 56 4 23691 6000 1.01 29.61
143991 serous ovarian 3C 70 3.8 12581 6000 1.81 16.55
143141 serous ovarian 3C 62 3.9 16217 6000 1.44 26.34
142755 serous ovarian 3C 58 3.2 29690 6000 0.65 44.84
142045 serous ovarian 3C 59 3.2 27085 6000 0.71 40.91
149057 serous ovarian 3C 49 3.2 30305 6000 0.63 42.62
149238 serous ovarian 3B 52 4 33956 6000 0.71 53.76
133118 serous ovarian 3B 65 4 25905 6000 0.93 25.91
139227 serous ovarian 3B 59 4 9945 6000 2.41 7.04

362926 serous ovarian 3C 77 3 92492 19956 0.65 118.96
444343 serous ovarian 3C 60 3 50349 19956 1.19 62.23
369798 serous ovarian 3B 67 3 28347 19956 2.11 26.04
433569 serous ovarian 3C 59 3 234033 19956 0.26 308.82
133019 pancreas 1A 68 1.75 9007 7920 1.54 19.50
112303 pancreas 3 52 1.5 5868 4884 1.25 24.03
133069 pancreas 2A 64 1.9 8825 7568 1.63 15.96
112944 pancreas 2A 61 2 9434 7965 1.69 17.17
111515 pancreas aM 64 1.5 4831 4092 1.27 22.04
100815 pancreas 4A 63 1.85 7102 6204 1.62 17.33
101181 pancreas 4A 59 1.5 37630 9600 0.38 67.94
106979 pancreas aM 61 1.5 6333 5500 1.30 20.73
107754 pancreas aM 45 1.7 53582 9600 0.30 85.36
111389 pancreas aM 45 1.9 7037 5764 1.56 17.99
122947 pancreas 2B 49 1.9 12361 9540 1.47 20.46
104921 pancreas 3 57 1.6 11000 9180 1.34 19.47
106646 pancreas 2B 62 1.95 5729 4840 1.65 17.00
108126 pancreas 3 54 1.8 9007 5026 1.00 24.89
107187 pancreas 2B 63 1.7 7099 5764 1.38 19.56
106239 pancreas 4M 61 1.8 6469 5324 1.48 18.90
106615 pancreas aM 53 2 6788 5720 1.69 24.33
112255 pancreas aM 56 1.9 6919 5940 1.63 17.17
113396 pancreas 4M 68 2 7180 6072 1.69 15.96
127267 pancreas aM 66 1.9 6889 6028 1.66 17.44
131056 pancreas aM 53 1.8 1063 926 1.57 0.00

141239 pancreas aM 60 2 152932 6070 0.08 516.49
113852 pancreas 3 57 2 6462 5500 1.70 14.69
104422 pancreas 2B 61 1.5 3058 2684 1.32 18.99
107695 pancreas 2B 49 1.75 7656 6000 1.37 18.23
104876 control 81 3.25 9441 7964 2.74 10.21
102109 control 59 2.9 10915 9080 2.41 13.27
101825 control 65 3.25 11618 9260 2.59 11.20
103566 control 65 3.25 12467 9660 2.52 11.91
101747 control 54 3 9606 8272 2.58 10.45
103116 control 83 3.4 8272 7128 2.93 9.90

102172 control 80 3.2 6665 5764 2.77 11.56
101937 control 79 3.25 5076 4444 2.85 8.44

101799 control 80 3 16602 9600 1.73 18.45
102059 control 59 3.2 11440 9360 2.62 11.08
101786 control 64 3 4344 3276 2.26 11.05
102029 control 64 3.25 7042 5100 2.35 13.60
109195 control 60 3.7 7240 5160 2.64 9.48

109608 control 54 4 8156 5445 2.67 9.36

106846 control 41 3.55 9790 5850 2.12 13.67
108028 control 85 2.5 12950 6000 1.16 22.45
104617 control 84 3.25 17520 6000 1.11 25.16
103110 control 80 3.25 12213 6000 1.60 16.28
109162 control 80 3.5 9072 6000 2.31 10.37

100545 control 78 3.25 8251 6000 2.36 12.69
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383302 colon 4 54 3 92803 9984 0.32 99.15

339981 colon 4 80 3 16127 10632 1.98 29.83

360780 colon 4 70 3 109292 9984 0.27 131.36

94016 colon 4 58 3 10622 7032 1.99 4.53

210146 liver 4 60 3 9970 7480 1.05 21.89

396156 liver 4 61 3 75446 14976 0.60 50.38

442995 liver 4 62 3 13001 10211 2.35 7.23

490661 liver 4 63 3 11502 9605 2.50 2.80

106921 serous ovarian 3 56 1.7 3625 2436 1.14 16.63

107105 serous ovarian 3 48 1.8 19963 6000 0.54 48.06

109675 serous ovarian 3 62 1.8 7220 5520 1.38 7.99

107917 serous ovarian 3 77 1.8 7014 5016 1.29 11.65

114321 serous ovarian 3 59 1.8 14539 6000 0.74 28.27

114823 serous ovarian 3 51 2 17003 6000 0.71 24.09

115068 serous ovarian 3 62 1.8 17845 6000 0.61 42.96

149602 serous ovarian 3C 44 4 29477 9984 1.35 19.19

149044 serous ovarian 3C 29 4 24514 9984 1.63 14.73

146398 serous ovarian 3C 52 3 22790 9984 1.31 19.02

146438 serous ovarian 3C 58 4 18990 9984 2.10 8.08

143547 serous ovarian 3C 45 4 31974 9984 1.25 22.42

143710 serous ovarian 3C 54 4 25073 4992 0.80 13.81

145264 serous ovarian 3C 70 4 17664 9984 2.26 10.17

147700 serous ovarian 4M1 62 4 40094 12192 1.22 55.91

147732 serous ovarian 4M1 70 4 27282 12192 1.79 34.12

141996 serous ovarian 4M1 42 4 21312 12192 2.29 17.92

138534 serous ovarian 4 59 4 700580 14400 0.08 985.19

143692 serous ovarian 4M1 66 4 20656 12192 2.36 16.52

139917 serous ovarian 4M1 60 4 76034 12192 0.64 79.51

133436 serous ovarian 4M1 56 4 79478 12192 0.61 70.08

144515 serous ovarian 3C 37 4 253624 6000 0.09 338.17

144871 serous ovarian 3C 60 3.7 20303 8386 1.53 16.36

142609 serous ovarian 3C 67 4 38772 6000 0.62 54.93

142546 serous ovarian 3C 59 3.8 29249 6000 0.78 48.75

143199 serous ovarian 3C 56 4 23691 6000 1.01 29.61

143991 serous ovarian 3C 70 3.8 12581 6000 1.81 16.55

143141 serous ovarian 3C 62 3.9 16217 6000 1.44 26.34

142755 serous ovarian 3C 58 3.2 29690 6000 0.65 44.84

142045 serous ovarian 3C 59 3.2 27085 6000 0.71 40.91

149057 serous ovarian 3C 49 3.2 30305 6000 0.63 42.62

149238 serous ovarian 3B 52 4 33956 6000 0.71 53.76

133118 serous ovarian 3B 65 4 25905 6000 0.93 25.91

139227 serous ovarian 3B 59 4 9945 6000 2.41 7.04

362926 serous ovarian 3C 77 3 92492 19956 0.65 118.96

444343 serous ovarian 3C 60 3 50349 19956 1.19 62.23

369798 serous ovarian 3B 67 3 28347 19956 2.11 26.04

433569 serous ovarian 3C 59 3 234033 19956 0.26 308.82

133019 pancreas 1A 68 1.75 9007 7920 1.54 19.50

112303 pancreas 3 52 1.5 5868 4884 1.25 24.03

133069 pancreas 2A 64 1.9 8825 7568 1.63 15.96

112944 pancreas 2A 61 2 9434 7965 1.69 17.17

111515 pancreas 4M 64 1.5 4831 4092 1.27 22.04

100815 pancreas 4A 63 1.85 7102 6204 1.62 17.33

101181 pancreas 4A 59 1.5 37630 9600 0.38 67.94

106979 pancreas 4M 61 1.5 6333 5500 1.30 20.73

107754 pancreas 4M 45 1.7 53582 9600 0.30 85.36

111389 pancreas 4M 45 1.9 7037 5764 1.56 17.99

122947 pancreas 2B 49 1.9 12361 9540 1.47 20.46

104921 pancreas 3 57 1.6 11000 9180 1.34 19.47

106646 pancreas 2B 62 1.95 5729 4840 1.65 17.00

108126 pancreas 3 54 1.8 9007 5026 1.00 24.89

107187 pancreas 2B 63 1.7 7099 5764 1.38 19.56

106239 pancreas 4M 61 1.8 6469 5324 1.48 18.90

106615 pancreas 4M 53 2 6788 5720 1.69 24.33

112255 pancreas 4M 56 1.9 6919 5940 1.63 17.17

113396 pancreas 4M 68 2 7180 6072 1.69 15.96

127267 pancreas 4M 66 1.9 6889 6028 1.66 17.44

131056 pancreas 4M 53 1.8 1063 926 1.57 0.00

141239 pancreas 4M 60 2 152932 6070 0.08 516.49

113852 pancreas 3 57 2 6462 5500 1.70 14.69

104422 pancreas 2B 61 1.5 3058 2684 1.32 18.99

107695 pancreas 2B 49 1.75 7656 6000 1.37 18.23

104876 control 81 3.25 9441 7964 2.74 10.21

102109 control 59 2.9 10915 9080 2.41 13.27

101825 control 65 3.25 11618 9260 2.59 11.20

103566 control 65 3.25 12467 9660 2.52 11.91

101747 control 54 3 9606 8272 2.58 10.45

103116 control 83 3.4 8272 7128 2.93 9.90

102172 control 80 3.2 6665 5764 2.77 11.56

101937 control 79 3.25 5076 4444 2.85 8.44

101799 control 80 3 16602 9600 1.73 18.45

102059 control 59 3.2 11440 9360 2.62 11.08

101786 control 64 3 4344 3276 2.26 11.05

102029 control 64 3.25 7042 5100 2.35 13.60

109195 control 60 3.7 7240 5160 2.64 9.48

109608 control 54 4 8156 5445 2.67 9.36

106846 control 41 3.55 9790 5850 2.12 13.67

108028 control 85 2.5 12950 6000 1.16 22.45

104617 control 84 3.25 17520 6000 1.11 25.16

103110 control 80 3.25 12213 6000 1.60 16.28

109162 control 80 3.5 9072 6000 2.31 10.37

100545 control 78 3.25 8251 6000 2.36 12.69
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		sample barcode		cancer type		stage		age		mLs plasma extracted		total copies bisulfite converted beta actin		copies loaded bisulfite converted beta actin		mLs plasma loaded in DREAMing		normalized methylated ZNF154 fragments per mL plasma

		383302		colon		4		54		3		92803		9984		0.32		99.15

		339981		colon		4		80		3		16127		10632		1.98		29.83

		360780		colon		4		70		3		109292		9984		0.27		131.36

		94016		colon		4		58		3		10622		7032		1.99		4.53

		210146		liver		4		60		3		9970		7480		1.05		21.89

		396156		liver		4		61		3		75446		14976		0.60		50.38

		442995		liver		4		62		3		13001		10211		2.35		7.23

		490661		liver		4		63		3		11502		9605		2.50		2.80

		106921		serous ovarian		3		56		1.7		3625		2436		1.14		16.63

		107105		serous ovarian		3		48		1.8		19963		6000		0.54		48.06

		109675		serous ovarian		3		62		1.8		7220		5520		1.38		7.99

		107917		serous ovarian		3		77		1.8		7014		5016		1.29		11.65

		114321		serous ovarian		3		59		1.8		14539		6000		0.74		28.27

		114823		serous ovarian		3		51		2		17003		6000		0.71		24.09

		115068		serous ovarian		3		62		1.8		17845		6000		0.61		42.96

		149602		serous ovarian		3C		44		4		29477		9984		1.35		19.19

		149044		serous ovarian		3C		29		4		24514		9984		1.63		14.73

		146398		serous ovarian		3C		52		3		22790		9984		1.31		19.02

		146438		serous ovarian		3C		58		4		18990		9984		2.10		8.08

		143547		serous ovarian		3C		45		4		31974		9984		1.25		22.42

		143710		serous ovarian		3C		54		4		25073		4992		0.80		13.81

		145264		serous ovarian		3C		70		4		17664		9984		2.26		10.17

		147700		serous ovarian		4M1		62		4		40094		12192		1.22		55.91

		147732		serous ovarian		4M1		70		4		27282		12192		1.79		34.12

		141996		serous ovarian		4M1		42		4		21312		12192		2.29		17.92

		138534		serous ovarian		4		59		4		700580		14400		0.08		985.19

		143692		serous ovarian		4M1		66		4		20656		12192		2.36		16.52

		139917		serous ovarian		4M1		60		4		76034		12192		0.64		79.51

		133436		serous ovarian		4M1		56		4		79478		12192		0.61		70.08

		144515		serous ovarian		3C		37		4		253624		6000		0.09		338.17

		144871		serous ovarian		3C		60		3.7		20303		8386		1.53		16.36

		142609		serous ovarian		3C		67		4		38772		6000		0.62		54.93

		142546		serous ovarian		3C		59		3.8		29249		6000		0.78		48.75

		143199		serous ovarian		3C		56		4		23691		6000		1.01		29.61

		143991		serous ovarian		3C		70		3.8		12581		6000		1.81		16.55

		143141		serous ovarian		3C		62		3.9		16217		6000		1.44		26.34

		142755		serous ovarian		3C		58		3.2		29690		6000		0.65		44.84

		142045		serous ovarian		3C		59		3.2		27085		6000		0.71		40.91

		149057		serous ovarian		3C		49		3.2		30305		6000		0.63		42.62

		149238		serous ovarian		3B		52		4		33956		6000		0.71		53.76

		133118		serous ovarian		3B		65		4		25905		6000		0.93		25.91

		139227		serous ovarian		3B		59		4		9945		6000		2.41		7.04

		362926		serous ovarian		3C		77		3		92492		19956		0.65		118.96

		444343		serous ovarian		3C		60		3		50349		19956		1.19		62.23

		369798		serous ovarian		3B		67		3		28347		19956		2.11		26.04

		433569		serous ovarian		3C		59		3		234033		19956		0.26		308.82

		133019		pancreas		1A		68		1.75		9007		7920		1.54		19.50

		112303		pancreas		3		52		1.5		5868		4884		1.25		24.03

		133069		pancreas		2A		64		1.9		8825		7568		1.63		15.96

		112944		pancreas		2A		61		2		9434		7965		1.69		17.17

		111515		pancreas		4M		64		1.5		4831		4092		1.27		22.04

		100815		pancreas		4A		63		1.85		7102		6204		1.62		17.33

		101181		pancreas		4A		59		1.5		37630		9600		0.38		67.94

		106979		pancreas		4M		61		1.5		6333		5500		1.30		20.73

		107754		pancreas		4M		45		1.7		53582		9600		0.30		85.36

		111389		pancreas		4M		45		1.9		7037		5764		1.56		17.99

		122947		pancreas		2B		49		1.9		12361		9540		1.47		20.46

		104921		pancreas		3		57		1.6		11000		9180		1.34		19.47

		106646		pancreas		2B		62		1.95		5729		4840		1.65		17.00

		108126		pancreas		3		54		1.8		9007		5026		1.00		24.89

		107187		pancreas		2B		63		1.7		7099		5764		1.38		19.56

		106239		pancreas		4M		61		1.8		6469		5324		1.48		18.90

		106615		pancreas		4M		53		2		6788		5720		1.69		24.33

		112255		pancreas		4M		56		1.9		6919		5940		1.63		17.17

		113396		pancreas		4M		68		2		7180		6072		1.69		15.96

		127267		pancreas		4M		66		1.9		6889		6028		1.66		17.44

		131056		pancreas		4M		53		1.8		1063		926		1.57		0.00

		141239		pancreas		4M		60		2		152932		6070		0.08		516.49

		113852		pancreas		3		57		2		6462		5500		1.70		14.69

		104422		pancreas		2B		61		1.5		3058		2684		1.32		18.99

		107695		pancreas		2B		49		1.75		7656		6000		1.37		18.23

		104876		control				81		3.25		9441		7964		2.74		10.21

		102109		control				59		2.9		10915		9080		2.41		13.27

		101825		control				65		3.25		11618		9260		2.59		11.20

		103566		control				65		3.25		12467		9660		2.52		11.91

		101747		control				54		3		9606		8272		2.58		10.45

		103116		control				83		3.4		8272		7128		2.93		9.90

		102172		control				80		3.2		6665		5764		2.77		11.56

		101937		control				79		3.25		5076		4444		2.85		8.44

		101799		control				80		3		16602		9600		1.73		18.45

		102059		control				59		3.2		11440		9360		2.62		11.08

		101786		control				64		3		4344		3276		2.26		11.05

		102029		control				64		3.25		7042		5100		2.35		13.60

		109195		control				60		3.7		7240		5160		2.64		9.48

		109608		control				54		4		8156		5445		2.67		9.36

		106846		control				41		3.55		9790		5850		2.12		13.67

		108028		control				85		2.5		12950		6000		1.16		22.45

		104617		control				84		3.25		17520		6000		1.11		25.16

		103110		control				80		3.25		12213		6000		1.60		16.28

		109162		control				80		3.5		9072		6000		2.31		10.37

		100545		control				78		3.25		8251		6000		2.36		12.69
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samples type stage

mLs plasma 

assayed

KRAS mutant copiesKRAS WT copies MtAF

Adjusted MtAF/mL 

plasma

100545 control 2.6 1.8 5440 0.00033077 0.00012722

101747 control 2.4 0 902 0 0

101786 control 2.4 0 1746 0 0

101799 control 2.4 0 2480 0 0

101825 control 2.6 0 1626 0 0

101937 control 2.6 0 648 0 0

102029 control 2.6 1.8 4680 0.00038447 0.000147872

102059 control 2.56 0 2224 0 0

102109 control 2.32 0 2460 0 0

102172 control 2.56 4.4 1190 0.00368386 0.001439007

103110 control 2.6 0 20500 0 0

103116 control 2.72 0 1570 0 0

103566 control 2.6 0 1290 0 0

104617 control 2.6 3.6 16660 0.00021604 8.31E-05

104876 control 2.6 0 2720 0 0

106846 control 2.84 0 3640 0 0

108028 control 2 2 7940 0.00025183 0.000125913

109162 control 2.8 1.8 7280 0.00024719 8.83E-05

109195 control 2.96 5.4 5860 0.00092065 0.000311032

109608 control 3.2 0 4980 0 0

100815 pancreas 4A 1.48 7.6 1962 0.00385865 0.002607197

101181 pancreas 4A 1.2 0 6480 0 0

104422 pancreas 2B 1.2 0 1070 0 0

104921 pancreas 3 1.28 0 3460 0 0

106239 pancreas 4M 1.44 0 2332 0 0

106615 pancreas 4M 1.6 1552 1350 0.53480358 0.33425224

106646 pancreas 2B 1.56 0 770 0 0

106979 pancreas 4M 1.2 0 1276 0 0

107187 pancreas 2B 1.36 0 686 0 0

107695 pancreas 2B 1.4 0 2280 0 0

107754 pancreas 4M 1.36 0 2462 0 0

108126 pancreas 3 1.44 4.8 2040 0.00234742 0.001630151

111389 pancreas 4M 1.52 0 1270 0 0

111515 pancreas 4M 1.2 0 794 0 0

112255 pancreas 4M 1.52 3.8 1754 0.00216179 0.001422232

112303 pancreas 3 1.2 2.6 1226 0.00211623 0.001763525

112944 pancreas 2A 1.6 0 3280 0 0

113396 pancreas 4M 1.6 0 3580 0 0

113852 pancreas 3 1.6 3.6 2510 0.00143221 0.00089513

122947 pancreas 2B 1.52 0 2320 0 0

127267 pancreas 4M 1.52 4 3720 0.00107411 0.000706654

131056 pancreas 4M 1.44 470 3420 0.12082262 0.083904599

133019 pancreas 1A 1.4 0 1134 0 0

133069 pancreas 2A 1.52 0 2740 0 0

141239 pancreas 4M 1.6 120 32560 0.00367197 0.002294982
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		samples		type		stage		mLs plasma assayed		KRAS mutant copies		KRAS WT copies		MtAF		Adjusted MtAF/mL plasma

		100545		control				2.6		1.8		5440		0.0003307729		0.0001272203

		101747		control				2.4		0		902		0		0

		101786		control				2.4		0		1746		0		0

		101799		control				2.4		0		2480		0		0

		101825		control				2.6		0		1626		0		0

		101937		control				2.6		0		648		0		0

		102029		control				2.6		1.8		4680		0.0003844675		0.0001478721

		102059		control				2.56		0		2224		0		0

		102109		control				2.32		0		2460		0		0

		102172		control				2.56		4.4		1190		0.003683858		0.001439007

		103110		control				2.6		0		20500		0		0

		103116		control				2.72		0		1570		0		0

		103566		control				2.6		0		1290		0		0

		104617		control				2.6		3.6		16660		0.0002160398		8.31E-05

		104876		control				2.6		0		2720		0		0

		106846		control				2.84		0		3640		0		0

		108028		control				2		2		7940		0.0002518257		0.0001259129

		109162		control				2.8		1.8		7280		0.0002471916		8.83E-05

		109195		control				2.96		5.4		5860		0.0009206533		0.0003110315

		109608		control				3.2		0		4980		0		0

		100815		pancreas		4A		1.48		7.6		1962		0.0038586515		0.002607197

		101181		pancreas		4A		1.2		0		6480		0		0

		104422		pancreas		2B		1.2		0		1070		0		0

		104921		pancreas		3		1.28		0		3460		0		0

		106239		pancreas		4M		1.44		0		2332		0		0

		106615		pancreas		4M		1.6		1552		1350		0.5348035837		0.3342522398

		106646		pancreas		2B		1.56		0		770		0		0

		106979		pancreas		4M		1.2		0		1276		0		0

		107187		pancreas		2B		1.36		0		686		0		0

		107695		pancreas		2B		1.4		0		2280		0		0

		107754		pancreas		4M		1.36		0		2462		0		0

		108126		pancreas		3		1.44		4.8		2040		0.0023474178		0.0016301513

		111389		pancreas		4M		1.52		0		1270		0		0

		111515		pancreas		4M		1.2		0		794		0		0

		112255		pancreas		4M		1.52		3.8		1754		0.0021617932		0.0014222323

		112303		pancreas		3		1.2		2.6		1226		0.0021162299		0.0017635249

		112944		pancreas		2A		1.6		0		3280		0		0

		113396		pancreas		4M		1.6		0		3580		0		0

		113852		pancreas		3		1.6		3.6		2510		0.0014322088		0.0008951305

		122947		pancreas		2B		1.52		0		2320		0		0

		127267		pancreas		4M		1.52		4		3720		0.0010741139		0.0007066539

		131056		pancreas		4M		1.44		470		3420		0.1208226221		0.0839045987

		133019		pancreas		1A		1.4		0		1134		0		0

		133069		pancreas		2A		1.52		0		2740		0		0

		141239		pancreas		4M		1.6		120		32560		0.0036719706		0.0022949816
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