
A comprehensive bioinformatics pipeline has also been developed to facilitate rapid 
secondary and tertiary analysis of scATAC-Seq data. The bioinformatics pipeline is 
based on a series of  tools performing stepwise analysis including: FASTQ file cleanup, 
BWA alignment to a reference genome, bead to cell filtering and deconvolution and 
finally summary statistics. Summary statistics include peak calling, fragments of reads 
in peaks and transcription start site enrichment.  
 
The data generated by the ATAC-Seq Analysis  
Toolkit can be used for 3° and 4°analysis of data  enabling: 
• Estimation of  gain and loss of chromatin accessibility  
• within peaks 
• Clustering of scATAC-Seq profiles by tSNE 
• Characterization of sequence motifs 
        associated with gene expression 
• Identification of cis- and trans-acting elements  
        that are the source of diverse cellular phenotypes 

Dynamic cell range of 100s to 1000s of cells per sample,  

low doublet rates, and highly sensitive. 
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SureCell ATAC-Seq Library Prep Solution 

An equal number of mouse NIH-3T3 and human K562 cells were mixed and processed 
through the SureCell scATAC-Seq workflow. 42 low samples and 28 high samples were 
run, respectively. Cell throughput is 400  to 4000 with cell utilization ranging from 60-
75% or greater. At ~5000 cells throughput, the majority of droplet barcodes were 
unique to either  a single mouse or human cell (below left) Crosstalk, or the 
percentage of cell doublets for this sample was calculated as 3.76%. Using the 70 
sample data set, at 50K reads / cell, >20K unique genomic fragments per cell were 
detected irrespective of cell throughput (below right) 
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Single-Cell ATAC-Seq (Assay for Transposase-Accessible Chromatin using 
sequencing) with high-cell throughput provides a novel method for 
mapping genome-wide chromatin accessibility for thousands of 
individual single cells. The simple one day workflow provides easy access 
to epigenetic information including transcriptional dynamics from cell to 
cell. Four samples can be processed per ddSEQ cartridge 
per run, providing a scalable solution. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
Nuclei isolated from single cells are tagged using Tn5 transposase 
enzyme at regions of open chromatin in bulk. Amplification from tagged 
sites within individual droplets generates a library of fragments 
representative of the original open chromatin on a per cell basis. 
Barcoding within individual droplets enables the reconstruction of single 
cell data from the barcode sequences after sequencing. 

ATAC-Seq data using fresh GM12878 cells: 

Peaks, fragments within peaks and transcription start sites. 
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ATAC-Seq data from Blood Cells 

 

Dynamic Range data N=42 low cell 

samples 

N=28 high cell 

samples 

Average number of cells pipetted into cartridge 

(measured) 537 6947 

Average number of cells passing filter per sample 
(NGS data) 397 4408 

Lower 95% confidence interval 376 4081 

Cell utilization (from cells pipetted into cartridge) 73.9% 63.5% 

From a single sample well, frozen PBMCs 
were processed through the SureCell 
scATAC-Seq workflow to obtain 5032 single 
cell data points . The read length fragment 
distribution exhibits a nucleosome banding 
pattern that is a hallmark of ATAC data. 
The first peak represents the nucleosome 
free fraction. The second, third, and forth 
peaks represent fragments that span a 
single, two or three nucleosomes, 
respectively.  The cumulative fraction of 
reads is plotted with the red dotted line. 
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30, 000 blood and bone marrow cells were analyzed using SureCell scATAC-Seq. tSNEs 
were generated and cell data were labeled according to the cell type most correlated 
with bulk datasets (provided by the Buenrostro lab, Broad-MIT/Harvard). Thus, using 
Bio-Rad chromatin accessibility data, we can identify and enumerate cell types from 
complex cellular mixes.    

After peak calling and calculation of reads 
within peaks, scATAC Seq data can be used 
to generate Transcription Start Site 
enrichment plots. The top plot is a heat map 
of the number of unique fragments  and 
their position relative to annotated 
transcription start sites, denoted as the “0” 
position, for both mouse and human 
reference genomes.  The colored scale 
indicates a color code for the number of 
unique fragments. The total TSS/fragment 
distribution is summarized in the lower 
curved graph to form an aggregate 
distribution of reads centered on the TSS 
and extended 2 kb in both directions, after 
normalization. The value at the center of the 
distribution represents the TSS enrichment 
score for this sample (>40). These data are 
indicative of high signal to noise scATAC-Seq 
data. 


