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Figure S1. Fragment length distribution of mutant fragments (purple) and WT cfDNA (orange) for individual
lung cancer patients. Short cfDNA (0-150 bp) is marked in green.
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Figure S2. (A) cfDNA fragment size distribution in individual lung cancer patient cfChIP samples and input

samples. Short cfDNA (0-150 bp) is marked in green. (B) cfDNA fragment size distribution in high-expressed
(purple) and low-expressed (orange) genes for individual lung cancer patients.
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Figure S3. (A) cfDNA fragment size distribution in healthy individuals cfChIP samples and input samples. Short
cfDNA (0-150 bp) is marked in (B) Pairwise comparison of the fraction under 150 bp for input (n = 4, orange)
and cfChlIP (n = 4, purple) samples. (C) cfDNA fragment size distribution in high-expressed (purple) and low-
expressed (orange) genes in healthy individuals. (D) Pairwise comparison of the fraction under 150 bp for
low-expressed (n = 4, orange) and high-expressed (n = 4, purple) genes. For (B) and (D) groups are compared

using a paired t-test.
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Figure S4. (A) cfDNA fragment size distribution in unselected input samples (orange, n = 11) and in vitro size-
selected samples (purple, n = 11). Short cfDNA (0-150 bp) is marked in green. (B) Pairwise comparison of the
fraction under 150 bp for unselected (n = 11, orange) and in vitro size-selected (n = 11, purple) samples.

Groups are compared using a paired t-test.
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Figure S5. (A) Correlation between cfChIP enrichment and in vitro size-selection enrichment for 10 lung
cancer patients. For each patient, Spearman’s correlation between the types of gene enrichment is estimated.




NSC.1_60bp NSC.1_70by NSC.1_80bp NSC.1_90by NSC.1_100bp
Spearman r = 0.096 Spearman 1 = 0.217 Spearman r = 0.32 Spearman r = 0.313 Spearman r = 0.303
6000 . .'O 6000 . ., 6000 .\l. 6000 .. [} 6000 o . 3
®e o s
4000 ® o0, o 4000 ’é » . 4000 4000 ...-.8. 4000

To 3t

2000 2000 2000 2000 2000
. o o ° . .
° ® o
i . * ° .
0.00050.00100.00150.00200.0025 0.002 0.004 0.006 0.00250.0050 0.00750.01000.0125 0.005 0.010 0.015 0.005 0.010 0.015 0.020 0.0z
NSC.1_110bp NSC.1_120bp NSC.1_130bp NSC.1_140bp NSC.1_150bp
Spearman r = 0.331 Spearman r = 0.347 ‘Spearman r = 0.355 Spearman r = 0.395 Spearman r = 0.458
+ 6000 o ° 6000 D 0 6000 o . 6000 6000 Y 0
c . ° [ ° . . . .
o
E e ®e e
.© 4000 4000 4000 4000 4000
=
c
)
o 1S .
T 2000 2000 2000 2000 2000
5}
2
© b . H
0.010 0.015 0.020 0.025 0.030 0.035 0.02 0.03 0.04 0.02 0.03 0.04 0.05 0.06 0.04 0.06 0.08 0.050 0.075 0.100 0.125
NSC.1_160bp NSC.1_170bp NSC.1_180bp NSC.1_190bp NSC.1_200bp
Spearman r = 0.4 Spearman r = 0.358 Spearman r = 0.249 Spearman r = 0.201 Spearman r = 0.159
6000 L * 6000 o % 6000 o 00 6000 o0 o 6000 o0 D
. . L4 L) . . L4
% . °® °®
4000 4000 4000 - ® | 4000 o g | 4000 . (3
. » . s ‘ ‘ bl O‘ ’
. . l" 3 . {.‘ 3 . o |,'.\
2000 2000 2000 2000 2000
.
O Q
e o °2° e *°foo
0.075 0.100 0.125 0.150 0.175 015 020 025 030 035 015 020 025 030 035 020 025 030 0.35 040
In silico size selection fraction
B
NAC.1 0.308 0.399 0432 0.484 0.499 0.502 0.523 0.514 0.496 0.470 0.424 0.293 0174 0.119 0.087
NAC.2 . 0.093 0.195 0.319 0.357 0.374 0.409 0.380 0.268 0.163 0.158 0.260 0.349 0.391 0.411
NAC.3 0213 0193 0267 0312 0327 0338 0367 0334 0298 0302 0327 0265 0245 0204 0.166
NAC.4 0.021 0.0%0 0213 0.300 0.352 0.381 0.356 0.364 0.360 0.390 0.409 0.337 0.253 0.217 0.189
NSC.1 0.096 0.217 0.320 0.313 0.303 0.331 0.347 0.355 0.395 0458 0.470 0.358 0.249 0.201 0.159
NSC.2 0.119 0.235 0.287 0.327 0.371 0.397 0.403 0.407 0411 0424 0433 0.318 0.229 0.181 0.148
Rho
NSC.3 0.225 0.349 0313 0.361 0.328 0.360 0.360 0.361 0.361 0367 0.397 0.362 0.306 0.270 0.235 00
0.75
NSC.4 .. 0.048 0.083 0.103 0.207 0.194 0.246 0.217 0.250 0.287 0.308 0.309 0.280 0.260 0.50
0.25
s§sC.A 0.126 0.203 0.236 0.247 0.239 0.229 0.235 0.268 0.299 0.330 0.337 0.285 0.256 0.226 0.202 0.00
§sC.2 0.017 0.060 0.103 0.149 0.154 0.181 0.253 0.309 0.375 0429 0.446 0.425 0.390 0.350 0.332
$SC.3 0.158 0.146 0.122 0.153 0.143 0.157 0.207 0.222 0.246 0.231 0.214 0.147 0.100 0.060 0.043
§sC.4 0.064 0.199 0.349 0.343 0.394 0443 0471 0.517 0.491 0529  0.528 0.452 0.3%4 0.329 0.292
Relative Rho
60bp  70bp  80bp  90bp  100bp 110bp 120bp 130bp 140bp 150bp 160bp 170bp 180bp 190bp  200bp

Figure S6. (A) Representative example of the correlation between in silico size-selection at different cutoffs

and cfChIP enrichment. The fraction of input cfDNA fragments with lengths below different cutoffs was

compared to the cfChIP gene enrichment from the same patient. The Spearman’s r was estimated at every

cfDNA fragment length cutoff. (B) Spearman r for each cfDNA fragment cutoff compared to cfChIP enrichment

for 12 lung cancer patients. The median Spearman’s r for each fragment length cutoff relative to the global

Spearman’s r of all comparisons is represented with orange bars.
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Figure S7. (A) and (B) Differences in fragment end motifs in paired input and cfChlP. (A) for healthy individuals,
n =4, (B) for all samples, n = 16. (C) and (D) Differences in fragment end motifs for low/high expression genes.
(C) for healthy individuals, n = 4, (D) for all samples, n = 16.
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Figure S8. (A), (C), and (E) Consensus sequence between significant (g < 0.05) fragment end motifs
upregulated in cfChIP samples, input samples, high-expressed genes, or low-expressed genes. (A) Cancer
patients, n = 12, (C) Healthy individuals, n = 4, (E) All individuals, n = 16. (B), (D), and (F) Venn diagrams
representing the overlap in significant fragment end motifs in the analyses of cfChIP compared to input
samples and high-expressed compared to low-expressed genes. (B) Cancer patients, n = 12, (D) Healthy
individuals, n = 4, (F) All individuals, n = 16.
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Figure S9. For each lung cancer patient n = 12 the genes in cfChIP quantiles are determined. For each quantile
the fraction of fragments with fragment end motifs upregulated in high-expressed genes (A) or low-expressed
genes (B) samples is calculated. Each quantile is normalized to the fraction in Q1.
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Figure S10. For each sample in the validation dataset (n = 20) genes are grouped in quantiles according to
gene expression in PBMCs. For each quantile the fraction of fragments with fragment end motifs upregulated
cfChlP-samples. Each quantile is normalized to the fraction in inactive genes.



Supplementary tables

Table S1. Plasma volume used for input cell-free DNA, cell-free chromatin immunoprecipitation, and in vitro

size-selection. The resulting number of position deduplicated reads and mean unique read depths are also

given
Plasma used as input (mL) No. Position deduplicated reads Mean unique read depth
Sample Input cfChIP  Size- Input cfChIP Size- Input  cfChIP  Size-
selected selected selected

NAC.1 0.5 33 1.7 10,502,644 1,497,783 1,688,002 1,799 218 351
NAC.2 0.5 33 1.9 7,229,193 1,448,09 1,251,643 929 217 369
NAC.3 0.5 3.2 1.9 4,412,085 433,742 160,370 581 60 26
NAC.4 0.5 3.0 1.8 5,028,413 1,327,089 236,960 655 175 46
NSC.1 0.5 3.1 1.8 9,547,530 928,203 1,622,035 1,536 80 230
NSC.2 0.5 3.2 1.7 7,115,997 402,093 680,070 863 58 101
NSC.3 0.5 3.4 1.9 3,004,381 705,889 614,856 261 126 108
NSC.4 0.5 3.1 NA 1,946,282 330,812 NA 189 66 NA
SSC.1 0.5 3.0 1.8 18,005,689 6,846,579 8,100,620 3,731 1,185 1,425
SSC.2 0.5 33 1.5 7,538,219 1,955,738 2,330,012 1,186 288 417
SSC.3 0.5 3.0 1.8 10,203,132 3,262,739 2,869,449 1,690 597 616
SsC.4 0.5 3.2 1.9 8,528,750 1,222,672 1,370,764 807 181 392
HC.1 1.0 3.0 NA 3,127,460 200,702 NA 457 19 NA
HC.2 1.0 3.0 NA 4,435,973 140,821 NA 578 24 NA
HC.3 1.0 3.0 NA 4,287,776 161,028 NA 522 23 NA
HC.4 1.0 3.0 NA 3,425,299 132,783 NA 579 22 NA
HC.5 1.0 NA NA 2,183,415 NA NA 302 NA NA
HC.6 1.0 NA NA 4,265,228 NA NA 365 NA NA
HC.7 1.0 NA NA 5,389,182 NA NA 673 NA NA




