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Figure S1. Duplication levels - Illustration. The number of horizontal bars for a given level
corresponds to the number of reads that have the same level of duplication. Our method has three
different ways of defining ”duplication”. In panels (a)-(c), we show how 11 hypothetical reads that
have been mapped to a chromosome are processed. In panel (a), identically mapped (IM) reads are
shown. IM reads are defined to be any reads whose 5’ ends map to the same chromosomal location. The
information in the random barcodes is not relevant for the determination of IM reads. We see there is
only one read that is mapped to a position to which no other read is mapped, hence there is one read
for level 1; four reads have a level of 2; and 6 reads have a level of 6. In panel (b), identically mapped
with identical bar code (IMIB) reads are analyzed. The total read count is the same as for the IM
reads, but the distribution of reads over the various levels can be different for IM and IMIB reads. In
this example, there are four reads with a level of one, four reads with a level of 2, and three reads with
a level of 3. (c) For ChIP-nexus, at each position all but one identically mapped read with identical
random barcode are removed (black bars). The remaining reads are called identically mapped, unique
barcode (IMUB) reads. In this example, there are two reads with a level of one, two reads with a level
of 2, and three reads with a level of 3. We define the overall duplication level for IM, IMIB and IMUB

reads as the ratio of the number of reads with a level greater than 1 to the total number of reads.



SRR1175698 SRR1175703

— ™ ™
0.8 — B IMIB
— IMuB 0.5 IMUB
054 1M 1.00 IM
0.6 050 IMIB 0.4 0.99 IMIB
0.08 IMUB 0.30 IMUB
0.4 : 03 7
0.2
0.2
0.1
0.0 x 0.0
10

Proportion of reads
Proportion of reads

T T T T T T T T T

20 30 40 50 10 20 30 40 50
Duplication level Duplication level
SRR1175699 SRR1509029
M — ™
0.8 — MB - — MB
2 — muB 2 06 — MU
[+ 0.67 IM © 05 0.62 IM
Q 06 - 0.64 IMIB o - 0.42IMIB
— 0.08 IMUB “— 0.35 IMUB
o S 04 4
S 04+ S 034
s 5
0.2
g 02 s
o @ 0.1
0.0 0.0
T T T T T T T T T T
10 20 30 40 50 10 20 30 40 50
Duplication level Duplication level
SRR1175700 SRR1509030
0.6
Y — ™
— M8 0.4 4 — B
8 05+ — MuB 3 — MUB
[ 0.73IM © 0.82 IM
[ 0.4 4 0.65 IMIB © 03+ 0.69 IMIB
- 0.23IMUB - 0.45 IMUB
5] o
5 % 5 02
§ 02 | §
o o 01+
g 01+ a
0.0 0.0 4
T T T T T T T T T T
10 20 30 40 50 10 20 30 40 50
Duplication level Duplication level
SRR1175701 SRR1509031
— M 0.5 — M
— — IMIB — IMIB
8 05 — muB k2 — MU
© 0.851M o 0.4 0.95 1M
o 04 0.80 IMIB o 092 IMIB
— 0.25 IMUB S 03 0.33 IMUB
5] S 0.3
2 03 e
o 2 2
€ _ 2
s 02 %‘
e S o
a %7 a
0.0 0.0
T T T T T T T T T T
10 20 30 40 50 10 20 30 40 50
Duplication level Duplication level
SRR1175702 SRR1509032
—m™ 0.4 —m™
— IMIB — IMIB
8 — MU 8 — MU
@ 0.3 4 0.90 IM S 03 0.96 IM
[} 0.87 IMIB o - 0.92 IMIB
- 0.20 IMUB - 0.46 IMUB
5] 02 | s}
s s %7
g g
g 0.1 4 S 0.1 4
o o
0.0 0.0
T T T T T T T T T T
10 20 30 40 50 10 20 30 40 50
Duplication level Duplication level

Figure S2. Duplication level plots. Duplication levels for identically mapped reads (IM; red),
identically mapped reads with identical barcode (IMIB; blue), and identically mapped reads with
unique barcode (IMUB; black). A more detailed explanation of the different duplication levels is

presented in the main manuscript and in Figure S1.
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Figure S3. IGV screenshots of mapping artifacts. Two typical mapping artifacts from the
Dorsal dataset on chrU. Such artifacts contribute to the phantom peak in the cross-correlation plot and
gfrag length distribution.
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Figure S4. 5’ end coverage around motif centered binding sites. First two columns: Integrated

counts of 5’ ends around motif centered binding sites (Methods). Third and fourth column: Integrated

counts of 5’ ends around motif centered binding sites after pseudo-control transformation. The Methods

section of the main manuscript provides detailed information about how the plots were generated.
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Figure S5. Binding characteristics - Cross-correlation Binding characteristics were derived by
applying the conventional cross-correlation method (Kharchenko 2008) to different sets of mapped
reads - all mapped reads (blue) and the subset of reads mapped to chr2L, chr2R, chr3L, chr3R, chr4 or
chrX (green).
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Figure S6. qfrag-length distribution with pseudo-control. gfrag-length distributions were
derived for all mapped reads (blue) and only reads mapping to chr2L, chr2R, chr3L, chr3R, chr4 or
chrX (green). The distribution of gfrag-lengths is shown for two biological replicates before (columns 1

and 2) and after subtraction of the pseudo-control (columns 3 and 4).
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Figure S10.

explanations.
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Table S1 Peak overlaps
Factor Q-nexus MACS2 MACE
Dorsal 6,208 3,551 | 1,684
Max 22,555 5912 | 57282
Myc 22,906 7,324 | 13,818
Twist 36,826 | 16,647 | 9,289
TBP 16,673 8,504 | 2315

Table S1. Peak overlap. The number of overlapping peaks among the 100,000 top ranked peaks of

biological replicates.

Table S2 Peak overlaps )
with IDR < 0.01
Factor Q-nexus MACS2 MACE
Dorsal 1,330 1,314 211
Max 5,539 3,459 38
Myc 7,531 4,409 6
Twist 20,848 10,201 69
TBP 5,042 3,941 0

Table S2. Peak overlap. The number of peaks among the 100,000 top ranked peaks of biological
replicates that overlap and have an IDR score < 0.01.
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