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Supplemental Figure 1: A) Percentage of multi-mapped reads in 481 K562 ChIP-seq datasets, given read length and
sequencing type (paired-end or single-end). Sequencing type is indicated by color. B) Architecture of Allo’s convolutional
neural network. The structure is the same for both the narrow and mixed peak CNNs. C) auROC values of Allo’s neural
networks across various species. D) auROC values from a selection of the testing datasets at different lengths after

artificial trimming. There are two transcription factors represented per organism tested. The read length of the original
dataset is listed in parentheses beside the name of the transcription factor.



100% 100%
2 Assay > Starting read length
g . B ATAC-seq 8 v e . J 4obp
Q A DNase-seq 3 p
® 75% - S * Histone g 80% . ° ° :1é8gp
S o°® ChiP-seq s .9 o °« . p
B L ® Transcription = ® ;
3 %% Factor ChiPseq & 60% ° Species
= 50% S o ¢ ) % 0 . @ o (] ® /é thlaliana
T n FRiP s T e® c ee?ans )
8 ®os 8 o ® D. melanogaster

o : = ° ‘ ® H. sapiens

f;o 04 S 40% A ® M. musculus

25% < & e ® S. cerevisiae

0.2
|
25% 50% 75% 100% 0% 100% 200% 300%
Random allocation accuracy Multi-mapped reads percent increase
C D E
60% e Allo ° 60% e Allo ° *
® SmartMa ® SmartMa

5 P 5 P ° , 1500
5} © = 5
£ 50% £ 50% Jop-
Q [0} = 0 °
1<) o ° 2o
9] @ o5 1000
o o
c c c 8 °
S 40% e e e S 40% e o ° T g
hel kel T ®©
o © . 9] 2 E .
= = S 500

30% . 30% °

: o °®
0.80 0.85 0.90 0.95 40 80 120 40 80 120
Simulated noise Simulated read length (bp) k-mer length (bp)
F
304 Il Allo (1p) ] Allo (6p)
] [ Allo (2p) [[] SmartMap
32.0 [ Allo (4p)
28.3
222
2.0
0.4 3.2
1.1

CPU time (min) Execution time (min) RAM usage (GB)

Supplemental Figure 2: A) Comparison between Allo’s read allocation accuracy and random read allocation accuracy.
Color indicates the FRiP score of the full-length dataset. Shapes indicate the assay examined in each sample. B)
Comparison between Allo’s read allocation accuracy and the proportional increase read counts due to multi-mapped reads
(when datasets are trimmed to 30bp). The size of the dots indicate the starting read length of the datasets before trimming.
The color indicates source species. C) Median percent error of Allo and SmartMap compared with the simulated noise
level used during ChIP-seq data simulation. Color indicates software used for allocation. D) Median percent error of Allo
and SmartMap compared with the simulated read length in basepairs. Color incudes software used for allocation. E)
Median length of unmappable regions in hg38 at different lengths of k-mers. F) Computational performance comparisons
between Allo using various numbers of processes and SmartMap. Values given are per 1 million reads allocated.
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Supplemental Figure 3: A) Genome browser screenshots at locations of K562 CTCF UMR-derived peaks that increased

in resolution after the 1

nclusion of Allo-allocated multi-mapped reads. “UMR” tracks display only uniquely-mapped reads,
while “Allo” tracks display both uniquely-mapped and Allo-allocated multi-mapped reads. B,C) Fraction of overlap with
repetitive element subfamilies in UMR CTCF peaks and Allo-only CTCF peaks in mouse (B) and human (C) datasets.

Top 10 subfamilies with the highest overlaps are shown. Color indicates Allo-only or UMR peak sets.



= 50 IRF9
=
8 40 @ A0
ke
8 30/ EUMR
14
o 204
o
o 10<’#’\/\/—’_——
=
4
04 ; 0 T T
-1.0 Peak Center 1.0Kb -1.0 Peak Center 1.0Kb -1.0 Peak Center 1.0Kb
T 25 T E
"g' 50 BRCA1 FOXJ2 15 ZMYM3
§ 40 20 |
o 10
& 30 15
4 1
g 20 10
z .
[
> 10 ‘\/\/h/\_—vw 5 / \
z |
0 T
-1.0 Peak Center 1.0Kb -1.0 Peak Center 1.0Kb -1.0 Peak Center 1.0Kb
£ 50 NRF1 15, CREBSL1 10| TRIM28
8 401 8
ke
§ 304 104 61
o 20+
(o))
® 5 4
6 1 f—/\’_,_\
>
< S “~
0 21
-1.0 Peak Center 1.0Kb -1.0 Peak Center 1.0Kb -1.0 Peak Center 1.0Kb
20
‘g 1004 GTF2B 6071 ZNF830 SIN3A
S 8o 15
o 407
o 60
4 104
o 404
g 20 20'/\_\_/’\—_/ 5
[ ~ -
>
=4 /\/\WM
01 . 0 :
-1.0 Peak Center 1.0Kb -1.0 Peak Center 1.0Kb -1.0 Peak Center 1.0Kb
204 154
€ 251 ELF4 ATF7 ARID1B
CE 20 151 |
© 104
¢ 197 10- ]
% 101
i 54 5<§—/\—/‘
[}
> 5-_—;—’_&
S N |
0 : 0 : 0 .
-1.0 Peak Center 1.0Kb -1.0 Peak Center 1.0Kb -1.0 Peak Center 1.0Kb

Supplemental Figure 4: Profile plots before and after the inclusion of Allo within Allo-only peaks in 15 randomly chosen
K562 TF ChlP-seq datasets. Grey lines represent uniquely mapped read counts only and blue lines represent the inclusion
of Allo-allocated MMRs.
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Supplemental Figure 5: A) Comparison between the total read pileup count at peaks before and after the inclusion of
Allo on 481 K562 ChIP-seq datasets. B) Locations of Allo-only peaks across 481 K562 ChlIP-seq samples, normalized by
Z-score. Each bin represents a 1 million base pair window. Color indicates the magnitude of the Z-score after
normalization. C) The fraction of overlap of Allo-only peaks with specific repetitive element classes divided by the
fraction of overlap of UMR-derived peaks at the same repetitive element classes. D,C) The fraction of overlap in Allo-
only CTCF peaks versus UMR CTCF peaks in repetitive element subfamilies in mouse and human datasets. Top 10
subfamilies with the highest ratio are shown. Color indicates the repetitive element class.
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Supplemental Figure 6: Profile plots before and after the inclusion of Allo within Allo-only peaks that overlap: A)
transposable elements; B) centromeric satellite repeats; and C) segmentally duplicated genes. Grey lines represent
uniquely mapped read counts only and blue lines represent the inclusion of Allo-allocated MMRs.
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Supplemental Figure 7: Genome browser screenshots at randomly selected Allo-only peaks that overlapped various
genomic regions including: A) transposable elements; B) segmentally duplicated genes; and C) centromeric satellite
repeats. Grey tracks represent uniquely mapped read counts only and purple tracks represent the inclusion of Allo-

allocated MMRs.



