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NGS verifi cation workfl ow
Although next-generation sequencing (NGS) enables 
higher throughput and lower cost in large-scale 
sequencing projects, Sanger sequencing by capillary 
electrophoresis (CE) remains the “gold standard” with 
99.99% accuracy. Its unmatched accuracy plays an 
important role in the sequencing workfl ow even when 
NGS is adopted into the lab space (Figure 1). To help 
ensure the accuracy and reliability of your sequencing 
results, Sanger sequencing is recommended to verify 
NGS results in scenarios such as:

• When variants occur in genomic regions that are 
challenging to sequence or underrepresented 
by read numbers due to secondary structure, 
highly repetitive sequences or other factors.  
The hybridization and capture method used in 
NGS targeted sequencing can also affect the 
representation of some sequences in the fi nal 
libraries.

• When an actionable decision depends on the 
accuracy of the result.

We offer a complete workfl ow solution for verifying 
variants discovered by NGS systems. NGS variants 
that are marked for verifi cation can be directly 
imported into the Primer Designer™ Tool to choose 
and order appropriate PCR primer pairs that can be 
directly sequenced with the Applied Biosystems™

BigDye™ Direct Cycle Sequencing Kit and the Applied 
Biosystems™ 3500 Genetic Analyzer. The resulting 
data (.vcf fi le from NGS and .ab1 trace fi les from 
CE) are then aligned and compared using the next- 
generation confi rmation (NGC) module in Thermo 
Fisher Cloud (Figure 2).

FIgure 1. The NGS verifi cation workfl ow.
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Figure 2. Venn diagram of NGS and Sanger variants in 
next-generation confi rmation (NGC) module.
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The free, online Primer Designer Tool allows you to 
search for the right Sanger sequencing primer pair 
from a newly expanded database of predesigned 
primer pairs for resequencing the human exome and 
mitochondrial genome. 

Benefi ts
• Find primers quickly with the user-friendly interface — 

search by genome position, gene symbol, SNP 
identifi er and other genome annotations (Figure 3).

• Full primer coverage on the Sanger confi rmation 
workfl ow for Ion Torrent™ panels, including:

– Ion AmpliSeq™ Exome Panel.

– Ion AmpliSeq™ Cancer Hotspot Panel v.2.

• Compatible with all BigDye chemistries. 

• Flexible primer confi guration to help meet your 
research needs: primers can be ordered unmodifi ed, 
M13-tailed, HPLC-purifi ed or desalted.

• View each primer pair and PCR amplicon on a gene 
map (Figure 4).

• All primers are checked by mass spectrometry and 
pass stringent bioinformatics metrics; lab bench 
validation tests show >95% success rate.

• Fully automated online ordering — including primer 
search and primer confi guration.

Seamless workfl ow from NGS to 
Sanger sequencing 
Users of the Ion PGM™ and Ion Proton™ sequencing 
platforms benefi t from having a direct link from 
variant results to a corresponding primer pair 
design within the Variant Caller Export Tool in 
Ion Reporter™ Software.

 Primer Designer Tool
Streamline your sequencing workfl ow with 
predesigned primers 

Figure 4. View primer details and gene maps on the Primer Designer 
Tool. An example of primer pairs for the BRAF gene is shown. The 
map view allows you to easily view and select from among all primer 
pairs available.

Figure 3. Primer Designer Tool Web interface.
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Newly expanded database of primers
The database has recently expanded to include 
~650,000 primers. There are >350,000 primer pairs 
designed for amplicons with an average length 
of 500 bp, 300,000 primer pairs for amplicons of 
200–400 bp, and 16,000 primer pairs for amplicons 
of <200 bp, designed specifically for cancer-related 
genes. Choose from different amplicon lengths to 
accommodate various research applications and 
biological sample types.

Primer ordering options 
The Primer Designer Tool also provides automated 
features to configure your primer order. You can 
add universal M13 tails, select a purification method 
(desalted or HPLC-purified) and place an order 
directly online, thereby greatly simplifying the ordering 
process. 

Optimal performance
We utilize our proprietary algorithm to offer the best 
primers for optimal performance.

• Designed for common SNPs listed in dbSNP      
build 135.

• Helps avoid primer dimers.

• Enables high primer specificity.

• Optimized for universal PCR conditions.

100% QC by mass spectrometry
All Primer Designer primers are manufactured at 
our ISO 13485–certified site in Pleasanton, CA, with 
automated manufacturing processes to accommodate 
high throughput and for consistency. All primers are 
analyzed by mass spectrometry before shipping to 
you.

BigDye Direct Cycle Sequencing Kit simplifies 
the workflow
The primers designed using the Primer Designer 
Tool can be ordered with M13 tails and used with 
the BigDye Direct Cycle Sequencing Kit (Cat. No. 
4458688), a single-tube solution that is easy to use 
and significantly reduces hands-on time (up to 40%) 
at the bench (Figure 5).
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Figure 5. M13-tailed vs. non-tailed primers. M13-tailed primers are 
compatible with the BigDye Direct Cycle Sequencing Kit workflow, which 
delivers significant efficiencies compared to standard sequencing.

The entire BigDye Direct sequencing workflow can 
be completed in a single tube (per sample)—there’s 
no need for sample transfer to a different tube or 
plate. A single-tube solution that eliminates reagent 
transfers therefore eliminates a potential source of 
error. This also minimizes experimental variability 
caused by multiple handling steps, and in the end 
helps save researchers up to 3 hours of processing 
time (Figure 6).

Figure 6. BigDye Direct Cycle Sequencing Kit increases speed and 
accuracy of cycle sequencing.


