Mustache: Multi-scale Detection of Chromatin Loops from Hi-C and

Micro-C Maps Using Scale-Space Representation
Additional file 1

Abbas Roayaei Ardakany, Halil Tuvan Gezer, Stefano Lonardi and Ferhat Ay



| Accession Data Type | Cell Line Factor Reference
GSE63525 Hi-C GM12878 None Rao et al. (2014) [9]
GSE63525 Hi-C K562 None Rao et al. (2014) [9]
4DNES2R6PUEK | Hi-C HFFc6 None Krietenstein et al. (2020)[5]
4DNESYTWHUHG6 | Micro-C HFFc6 None Krietenstein et al. (2020)[5]
GSE130275 Micro-C mESC None Hsieh et al. (2020)[4]
GSES0820 HiChID GMI12878 Cohesin Mumbach ct al. (2016) [7]
(SMC1A)
GSE101498 HiChIP GM12878 H3K27ac Mumbach et al. (2017) [8]
GSMI872886 ChIA-PET | GMI12878 | CICF Tang et al. (2015) [10]
GSM1436265 ChIA-PET GM12878 Cohesin Heidari et al. (2014) [3]
(RAD21)
E-MTAB-2323 PCHiC GM12878 None Mifsud et al. (2015) [6]
GSE96107 ChIP-seq mESC CTCF Bonev et al. (2017) [1]
GSM733752 ChIP-seq GM12878 CTCF ENCODE [2]
GSM935376 ChIP-seq GM12878 Cohesin ENCODE [2]
(SMC3)
GSM803416 ChIP-seq GM12878 RAD21 ENCODE [2]

Table S1: Data sets used in this study




GM12878 HFFc6
Time (min) | Memory (GB) | Time (min) | Memory (GB)
Mustache 78 9.2 70 8
SIP 152 1.8 169 1.7

Table S2: Runtime and peak memory usage of MUSTACHE and SIP on GM12878 and HFFc6 Hi-C data. Both
methods were run on a single CPU (Intel(R) Xeon(R) Gold 5218 CPU - 2.30GHz - 20GB RAM limit) with one
thread.
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Figure S1: The effect of the sequencing depth on MUSTACHE’s performance. The GMI12878 cell line data
with 3.7B valid intra-chromosomal reads was downsampled to 2B, 1B, 900M, 800M, ..., 100M reads to create
downsampled contact maps (all at 5kb resolution). MUSTACHE was run on all these data sets using a g-value
threshold of 0.05. The x-axis shows the downsampled contact map and the y-axis reports the percentage of the

loop calls in the original 3.7B GM12878 map that was recovered by this downsampled map. The true positive
rate is also reported for each dataset.



30.4% / 61.2% 32.2% /50.3% 26.8% / 44.1%
12572 | 5496 [3479 6403 | 3045 3012 10013 | 3668 | 4655
K562 GM12878 K562 CM12878 K562
GM12878
Mustache HiCCUPS SIP

Figure S2: Reported chromatin loops in GM12878 and K562 cell lines and the overlap between them. The
overlap is shown in green and the percentages of overlap with respect to each set are reported separately. (a)
MUSTACHE reported loops in GM12878 and K562. (b) HiCCUPS reported loops in GM12878 and K562. (c)
SIP reported loops in GM12878 and K562. MUSTACHE and SIP results were obtained using a g-value threshold
of 0.05 for GM12878 and 0.1 for K562.
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Figure S3: APA plots of shared loops between pairs methods (denoted by “&”) and unique loops which are
detected by one method and missed by the other (denoted by “-”) on 5kb resolution Hi-C data for the GM12878
cell line. MusTACHE and SIP loops were called using a g-value threshold of 0.05. The APA plots are plotted
for (a) shared loops between MUSTACHE and HICCUPS mapped on MUSTACHE loop anchors, (b) shared loops
between MUSTACHE and HiCCUPS mapped on HiCCUPS loop anchors, (c) loops detected by MUSTACHE and
missed by HICCUPS, (d) loops detected by HICCUPS and missed by MUSTACHE, (e) shared loops between
MUSTACHE and SIP mapped on MUSTACHE loop anchors, (f) shared loops between MUSTACHE and SIP mapped
on SIP loop anchors, (g) loops detected by MUSTACHE and missed by SIP, (h) loops detected by SIP and missed
by MUSTACHE, (i) shared loops between SIP and HiCCUPS mapped on SIP loop anchors, (j) shared loops
between SIP and HiCCUPS mapped on HiCCUPS loop anchors, (k) loops detected by SIP and missed by
HiCCUPS and (1) loops detected by HICCUPS and missed by SIP.
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Figure S4: Comparison of the genomic distance distributions of loop calls reported by MusTACHE, HICCUPS
and SIP for the 5kb resolution Hi-C data from GM12878 cell line.
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Figure S5: The number of loops detected by MusTACHE, HICCUPS and SIP that connect promoters to en-
hancers (left) and promoters to promoters (right) according to ChromHMM chromatin state annotations. The
percentage of such loops among all reported loops for each method is reported above each bar.
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Figure S6: APA plots for MUSTACHE’s reported loops in HFFc6 cell line (a) detected using Hi-C data, supported
by Micro-C contact maps, and (b) detected using Micro-C data, supported by Hi-C contact maps. MUSTACHE
loops were detected at a g-value threshold 0.01 for both datasets.
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Figure S7: The genomic distance distribution of loop calls in the 5kb to 200kb range reported by MUSTACHE
on 1kb resolution HFFc6 and mESC Micro-C data.
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Figure S8: A region in chromosome 1 showing 1kb resolution loops detected by MUSTACHE from HFFc6 Micro-C
data. Observe that MUSTACHE was able to detect loops at 1kb resolution in a wide range of genomic distances

including: (a) >1Mb (3Mb region) and (b) <20kb (250kb region).
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Figure S9: APA plots for detected loops in 1kb Micro-C data of (a) mouse embryonic stem cells (mESC) and
(b) human foreskin fibroblast cells (HFFc6).
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