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Abstract

Efficient preparation of libraries for next generation sequencing (NGS) is critical to maximize the amount of
useful sequence obtained for each sample. Highly efficient library preparations generate more unique library
molecules per sample, increasing overall library complexity. In addition to library complexity, both
comprehensive and even coverage of the sample contribute to the amount of sequencing needed. We have
developed a method to increase library complexity, enable lower inputs (down to 10 ng PCR-free and 10 pg with
PCR) and capture both AT and GC rich sequences for better representation of a genome. Unlike other methods,
we are able to end repair both the 3’ and 5’ DNA termini, allowing for more efficient adapter ligation. These
combined elements deliver a more complex library which requires less sequencing, thus reducing the overall
sequencing cost for a given sample. Additionally, this combination of features reduces library failure rates as
successful libraries are generated for low quality DNA inputs, providing another cost savings. We demonstrate
examples of GC rich regions of the human genome and microbial genomes that have both GC and AT rich base
composition where the subsequent coverage models approach the theoretical limits. Additional examples using
ChIP and exome enrichment technologies to generate high complexity libraries are demonstrated. Higher library
recovery is also obtained for limiting samples, such as FFPE and cell-free DNA (cfDNA).
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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.

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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% 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

Accel-NGSTM 2S: Superior Data Output at Ultra-Low Inputs

Exceptional Sequence Quality and Yields from FFPE DNA

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 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)

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.

Better coverage for 88% of ‘bad promoters’
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Higher Library Complexity and Coverage of GC-Rich Regions

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 Plasma cfDNA: High Complexity PCR-Free Libraries

Accel-NGS 2S DNA Library Kit for Illumina

− 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

Summary

Near-Theoretical Coverage of Extreme Microbial GenomesEvenness of Coverage Over a Wide Input Range: Human

E. coli WGS libraries were constructed using Accel-NGS 2S at 1 μg PCR-free or 10 pg with 15 cycles of PCR.
Coverage was even across GC content and comparable to theoretical distribution, regardless of input. Similar results
were observed for 100 pg with 12 cycles of PCR, 1 ng with 9 cycles of PCR, 10 ng with 6 cycles of PCR. Libraries
were also constructed using competitors “Kit Na” ,“Kit U” and “Kit Ne-XT”. Sequencing was performed with Illumina
MiSeq v2 reagents. Data was analyzed using BWA (Li, Durbin, 2010) and GATK (Broad Institute). In particular, note
the unevenness of coverage for the Ne-XT kit versus Accel-NGS 2S.

1 μg
10 pg

Kit UNe-XTNaAccel-NGS 2S 

Robust Performance vs. Competitors’ Kits
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Poisson (8X)
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Accel-NGS 2S libraries constructed from Coriell HapMap NA12878 DNA 100 ng (PCR-free) or 10 ng (6 cycles
PCR), coverage was comparable to theoretical distribution, regardless of input (left). Sequencing was performed
on an Illumina® HiSeq. Data was analyzed using BWA (Li, Durbin, 2010) and GATK (Broad Institute). Picard
CollectGcBiasMetrics demonstrated evenness of coverage for a 100 ng PCR-free library (right).


