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Assay for Transposase Accessible Chromatin with high-throughput
Sequencing (ATAC-seq)

Preprocessing, aligning, and quality checking

Sequences are quality-checked using FastQC, and processed with Trimmomatic [1] to
trim adapters and low quality bases. Next, reads are aligned to the reference genome
with Burrows-Wheeler Aligner (BWA-MEM). Duplicate reads are then flagged by Picard
MarkDuplicates. SAMtools [2] is used to remove duplicate, unmapped, non-uniquely
mapped, and mitochondrial DNA reads, followed by removing sequences which were
mapped to the ENCODE blacklist regions [3] via BEDtools [4]. Finally, reads aligned to
the “+” strand are shifted +4 bp, and reads aligned to the “-“ strand are shifted -5 bp, to
adjust for a 9 bp target sequence duplication generated by Tn5 transposase [5]. A post-
alignment quality assessment report is then created by ATACseqQC [6].

Peak calling and annotation

Peaks can be called using MACS2 [7] or HMMRATAC [8]. MACS2 employs a local Poisson
model and represents a more widely used option. HMMRATAC is based on a semi-
supervised machine learning approach and designed specifically for ATAC-seq data.
Overall, HMMRATAC is considered to be more accurate than MACS2 and generates
additional nucleosome position information, but at the same time requires higher
computational resources. Peak differential binding analysis can be done with csaw [9] or
DiffBind [10]. HOMER [11] is used for peak annotation.

Required:
1. Raw data files (fastq)
2. Metadata spreadsheet with sample information

Deliverables:
1. Data quality report
2. Peak differential binding results
3. Peak annotation results
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Note: For sequencing data acquisition please contact Emory Integrated Genomics Core
(EIGC@emory.edu).

Questions? Comments?

Please email us at EICC@emory.edu
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