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ABSTRACT

When reference genome assemblies are updated, the peaks from
DNA enrichment assays such as ChIP-Seq and FAIRE-Seq need
to be called again using the new genome assembly. PeakMatcher
is an open-source package that aids in validation by matching
peaks across two genome assemblies using the alignment of reads
or within the same genome. PeakMatcher calculates recall and
precision while also outputting lists of peak-to-peak matches.

PeakMatcher uses read alignments to match peaks across genome
assemblies. PeakMatcher finds all read aligned to one genome that
overlap with a given list of peaks. PeakMatcher uses the read names
to locate where those reads are aligned against a second genome.
Lastly, all peaks called against the second genome that overlap with
the aligned reads are found and output. PeakMatcher groups uses
the peak-read-peak relationships to discover 1-to-1, 1-to-many, and
many-to-many relationships. Overlap queries are performed with
interval trees for maximum efficiency.

We evaluated PeakMatcher on two data sets. The first data set
was FAIRE-Seq (Formaldehyde-Assisted Isolation of Regulatory
Elements Sequencing) of DNA isolated embyros of the mosquito
Aedes aegypti [2, 4]. We implemented a peak calling pipeline and
validated it on the older (highly fragmented) AaegL3 assembly [5].
PeakMatcher matched 92.9% (precision) of the 121,594 previously-
called peaks from [2, 4] with 89.4% (recall) of the 124,959 peaks
called with our new pipeline. Next, we applied the peak-calling
pipeline to call FAIRE peaks using the newer, chromosome-complete
AaeglL5 assembly [3]. PeakMatcher found matches for 14 of the 16
experimentally-validated AaegL3 FAIRE peaks from [2, 4]. We vali-
dated the matches by comparing nearby genes across the genomes.
Nearby genes were consistent for 11 of the 14 peaks; inconsistencies
for at least two of the remaining peaks were clearly attributable to
differences in assemblies. When applied to all of the peaks, Peak-
Matcher matched 78.8% (precision) of the 124,959 AaegL3 peaks
with 76.7% (recall) of the 128,307 AaegL5 peaks.
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The second data set was STARR-Seq (Self-Transcribing Active
Regulatory Region Sequencing) of Drosophila melanogaster DNA
in S2 culture cells [1]. We called STARR peaks against two versions
(dm3 and r5.53) of the D. melanogaster genome [6]. PeakMatcher
matched 77.4% (precision) of the 4,195 dm3 peaks with 94.8% (recall)
of the 3,114 r5.53 peaks.

PeakMatcher and associated documentation are available on
GitHub (https://github.com/rnowling/peak-matcher) under the open-
source Apache Software License v2. PeakMatcher was written in
Python 3 using the intervaltree library.
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