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Sample Type 
Recommended Accel-NGS Kit 

1S 2S 
Single-stranded (ss) DNA  

Nicked DNA  

Short DNA  

Heat-denatured samples  

First strand cDNA  

Oligonucleotides    

Double-stranded (ds) DNA   

FFPE DNA  

Cell free DNA  

dsDNA inputs down to 10 pg  

Extremely AT/GC rich sequences  

ChIP-Seq   

Accel-NGS 1S  

Accel-NGS 2S libraries were constructed from a clinical FFPE sample. Sequencing was performed on an Illumina HiSeq. 
Picard CollectGcBiasMetrics demonstrated evenness of coverage. Fold increase in library yield (right) for Accel-NGS 2S 
vs. “Kit U” was determined using the same DNA samples. Prepared libraries were quantified by qPCR and compared by 
paired Student’s t-test. *Indicates statistically significant P-values = 0.024 and P <0.0001. 
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* 
* Accel-NGS 2S 

1 ng, 12 cycles PCR 

Accel-NGS 2S 
10 ng, 9 cycles PCR 

Accel-NGS 2S was compared to leading kits for ultra-low 
input performance. Sequencing was performed with 
MiSeq v2 reagents. The percentage of adapter dimers 
was determined using picard.sourceforge.net. Accel-NGS 
2S adapter dimers were significantly below that seen in 
the other kits. 

www.swiftbiosci.com   
Accel-NGS is for Research Use Only  

| Illumina is a registered trademark of Illumina, Inc. | SPRI is a registered trademark of Beckman Coulter, Inc.  

● Accel-NGS 1S has single-stranded DNA capability 
● Accel-NGS 2S for dsDNA: 

− PCR-free down to 10 ng input; down to 10 pg with PCR 

− More data from ultra low input due to adapter dimer reduction 

− Exceptional evenness of coverage, including high GC promoter regions and AT rich DNA 

− Compatible with the leading hybridization capture products 

− Suitable for FFPE, cell free and ChIP DNA 

− Readily automatable 

PCR-free NGS libraries demonstrate improved evenness of coverage relative to NGS libraries that have 
undergone PCR amplification. However, most PCR-free methods require 0.5-1 μg of input DNA which restricts 
such analysis when DNA sample quantity is insufficient. To expand the applicability of PCR-free sequencing, we 
developed a novel adapter attachment chemistry that is more efficient than existing methods. This new 
technology results in libraries that capture a higher complexity of each sample, enabling sequence-ready library 
preparation from 100 ng of input DNA with no PCR required. Another advantage of this technology is that it 
creates libraries with exceptional evenness of coverage over a broad range of base composition. This was 
demonstrated by Picard Collect GcBiasMetrics, by improved relative coverage of challenging human sequences 
such as the 1,000 bad promoters defined by the Broad Institute with 79% GC content (Ross et al, Genome 
Biology 2013), as well as sequencing of Plasmodium falciparum (19% GC) where coverage plots aligned to 
theoretical distribution. To further broaden the applicability of this method, libraries can be prepared from as 
little as 10 pg of input DNA by addition of limited PCR amplification.  The broad dynamic range of this approach 
makes it possible to use one kit and one workflow for sample inputs over five orders of magnitude. Libraries 
prepared using this new method are compatible with hybridization capture and the improved library prep 
efficiency enables better recovery from FFPE, ChIP, cell free DNA and other samples with limiting input quality 
and quantity. 

Accel-NGS 2S library yields were determined by qPCR 
quantification. Library yields were linear over a range of 5 
orders of magnitude, from 10 pg to 1 μg.  

R² = 0.9601 
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Abstract 

Accel-NGS 1S and 2S Kit Applications and Specifications 

Accel-NGS 2S  not negatively impacted by low input; adapter titration not required 

Exceptional Sequence Quality and Yields from Tumor FFPE DNA 

Summary 

Extreme Base Compositions Pose No Challenge for Accel-NGS 2S 

% Adapter Dimers 

Input Accel-NGS 2S Kit Na Kit U 

1 ng 0.008 2.0 2.8 

0.1 ng 0.02 7.7 11.9 

0.01 ng 0.3 36.2 61.3 

Near-Theoretical Human Genome Coverage Down to 10 ng of Input 
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Depth of Coverage 

Poisson (8X)

10 ng (8.8X)

100 ng (8X)

Theoretical (8X) 

Accel-NGS 2S libraries constructed from Coriell HapMap NA12878 DNA 100 ng (PCR-free) or 10 ng (6 cycles PCR). 
Sequencing was performed on an Illumina HiSeq. Data was analyzed using Picard CollectGcBiasMetrics. 

Accel-NGS Methyl-Seq Library Kit 

Accel-NGS 2S libraries for Illumina 
were constructed from 500 ng 
genomic DNA of varied base 
composition. The organisms tested 
were Bordetella pertussis (67% GC) 
and Plasmodium falciparum (19% 
GC). 

Bordetella 
pertussis  
(67% GC) 

Plasmodium 
falciparum 
(19% GC) 

Higher library complexity with superior coverage of high GC promoter regions 

Library complexity (A) as measured by Estimated Library size (Picard MarkDuplicates) and coverage of the “1000 bad 
promoters” defined by the Broad Institute (B; Ross et al, 2013) for NA12878 is shown at various sequencing depths for 
Accel-NGS 2S libraries at 100 ng input compared to libraries made with a leading kit from 1ug input. In (C), bad 
promoter targets were plotted  left to right in decreasing relative coverage difference. Bad promoter TCEB2 exon 1 is 
shown (D) to demonstrate the difference in coverage. All libraries were PCR-free and sequenced on the HiSeq. 

Libraries were constructed from Coriell HapMap NA12878 DNA both unconverted or bisulfite converted and quantified by 
qPCR. Sequencing was performed with Illumina MiSeq v3 reagents. Data was analyzed using Bismark Bisulfite Read 
Mapper (Babraham Bioinformatics) and Picard CollectGcBiasMetrics. Accel-NGS Methyl-Seq enables bisulfite treatment 
prior to highly efficient single stranded DNA library preparation. This dramatically improves recovery of the starting 
material by 50-100X compared to leading kits. 

For single stranded DNA 
3 incubation steps  
1.5 hour turnaround time 
250 ng PCR-free input 
2.5 ng input +PCR 
For Illumina and Ion Torrent 
 

Accel-NGS 2S  

For even coverage at low input 
4 incubation steps  
2 hour turnaround time 
100 ng PCR-free input 
10 ng PCR-free with library pooling 
10 pg input +PCR 
For Illumina 

Better coverage for 88% of ‘bad promoters’ 
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Efficiency of Accel-NGS 2S enables PCR-free sequencing from 10 ng input. Estimated library size is 10X higher than a kit 
that requires PCR from the same input quantity.  PCR-free sequencing eliminates duplication and improves complexity. 

10 ng Cell Free Plasma DNA: Hgh Complexity PCR-Free libraries 


