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Introduction

Cancer researchers are in need of easy-to-use and highly accurate methods for the detection of variants in cancer samples. The
NEBNext Direct technology, offered by New England BioLabs® Inc. in conjunction with SoftGenetics NextGENe software enable
the study of several disease causing genes. NEBNext utilizes Unique Molecular Identifiers (UMIs), allowing for the detection of PCR
duplicates, and NextGENe software is capable of removing these duplicates, increasing the allele frequency accuracy.
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NextGENe Software

Preinstalled panel templates are included in NextGENe software for NEBNext chemistries, including the Cancer HotSpot Panel. Panel
templates offer an easier approach for targeted resequencing data in NextGENe. Templates are used to specify all settings for the analysis
when creating ngjob files. Any setting(s) can be adjusted to create a new template. These ngjob files are detected and processed by the
AutoRun tool.

1. Open the AutoRun tool from the NextGENe “Tools” menu.

2. Open the “Job File Editor” from the AutoRun “Tool” menu.

3. Select a template from the drop-down list. Templates for the NEBNext Direct Cancer HotSpot Panel are included with the software.
The “Save As” button allows the templates to be modified into new templates or for completely custom templates to be created.

4. Load the raw data (fastq files).

5. Select a preloaded reference to use for alignment.

6. Set an output location.

7. Click the “Group Jobs” button to open the grouping tool. This makes it easy to split the list of raw data files into separate sample projects.

8. Click OK to save the ngjob file.

9. Start the AutoRun tool to begin processing.

Discussion
The NextGENe NEBNext Direct Template automatically guides the sample files through a series of steps, including Removal of PCR
duplicates, Format Conversion, trimming of adapters, alignment to the human genome and variant calling. Variants will be called when all
of the
following criteria are satisfied:

* Percentage of reads with variant is greater than 1.5%

* Variant is found in more than 3 reads

« Total coverage is more than 100 reads

* Variant forward/reverse balance ratio more than 0.2 (0.8 for homopolymer indels)

* Variant is within target region

A pair of samples, S12 and S13, takes under 12 minutes to analyze on a desktop computer with an i7 processor and 16GB RAM. Each
sample started with over 1.2 million pairs of reads (Figure 2).
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Figure 2: Read count statistics

SoftGenetics LLC 100 Oakwood Ave. Suite 350 State College, PA 16803 USA ®
SOFTGENETICS® Phone: 814/237/9340 Fax 814/237/9343 NeXtGE ‘Ne

Software PowerTools for Genetic Analysis www.softgenetics.com email: info@softgenetics.com Next Generation Sequencing Software



NextGENe software uses UMIs within the Illumina I2 files to
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Coverage
Total Reads i 441340
Aligned Reads 382363 (86.637%)

Aligned Reads(Including Ambiguous Locations) 393132
Reads on Target(Including Ambiguous Locations) 296696 (75.470%)

Minimum Coverage 86

Maximum Coverage 1928

Average Coverage 481.30

Percent of ROI with > 100x coverage 99.888%

Number of Bases in ROI 36747

BED File Name CancerDirect_b38_target.bed
Number of Regions in BED File 190

The NextGENe NEBNext templates are set to detect variants above 1.5%. The target contains 190 regions encompassing over 36Kbps.
For sample S13, 57 variants were identified (51 substitutions, 2 insertions and 4 deletions). This includes 100% of the expected variants,
with an allele percentage as low as 1.81%, total coverage as low as 153 reads and balance as low as 0.34.
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Figure 4: NextGENe Viewer

After processing, the projects can be visualized in the NextGENe Viewer (Figure 4). New reports can be created and saved in addition
to those already created during processing, which include the mutation report, several coverage curve reports (with different coverage
cutoffs), and an expression report (showing read counts per target). The Reference and Track Manager tool allows for optional tracks to
be imported into the NextGENe software. These tracks (including COSMIC[ 1], ClinVar [2], and dbNSFP [3]) can then be queried
automatically for every new project, giving additional information for each variant.
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