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Introduction

Illumina DNA Prep with Enrichment is a flexible library preparation kit for Next Generation Sequencing (NGS) and is 
compatible with both Illumina and third-party enrichment probes/panels.

To enable labs to reduce the hands-on library preparation time while reducing human error risk, PerkinElmer has automated 
the Illumina DNA Prep with Enrichment kit on the Sciclone G3 NGSx workstation. This automation solution saves 1 hour and 
15 minutes of manual labor and reduces the library preparation touchpoints to only setting up the deck, off-deck thermal 
cycling, and final PCR cleanup.

The Sciclone G3 NGSx workstation is a bench top liquid handling system designed to automate the construction of NGS 
libraries. When the Illumina DNA Prep with Enrichment kit is automated on this workstation, users utilize a pre-developed and 
verified protocol, interface-guided workflow set-up, advanced step tracking, reduced variability and reduced hands-on time. 
The sequencing metrics generated with this automated library preparation resulted in yields, mapping rates, and coverages 
that are comparable to other Illumina library preparations.

Library Preparation

A total 96 pre-capture dual index libraries were generated on a Sciclone G3 NGSx workstation using the Illumina DNA Prep 
with Enrichment kit with a starting input of 100 ng of gDNA (NA12878, Coriell Institute). The protocol that was followed is 
seen in Figure 1. A detailed description of each step is below:

Pre-Capture Process

A. Tagmentation to PCR Cleanup: The on-bead tagmentation steps utilize the temperature controlled CPAC locations on 
the Sciclone deck. After tagmentation, the PCR reactions are set up on deck and then the user is prompted to seal the plate 
to put on an off-deck thermal cycler. While the samples are on the PCR thermal cycler the Sciclone application continues to 
run preparing the purification beads for size selection. Once bead preparation is complete, the program pauses, prompting the 
user to place the PCR sample plate back on the workstation to continue with the size-selection cleanup.

B. Pooling: This step uses 80 μL filtered tips to provide accurate pipetting of smaller pooling volumes. The pre-capture 
libraries are pooled by the Sciclone using equal volumes (2.5 µl) from 12 individual libraries resulting in eight 12-plex libraries 
for hybridization. 

C. Hybridization Setup: Pooled libraries are combined with blocker mixes and the Illumina Coding Exome Oligos panel on the 
deck of the Sciclone workstation. The resulting pools are hybridized off-deck at 58°C for a minimum of 90 minutes.

Sciclone® G3 NGSx workstation

Illumina® DNA Prep with 
Enrichment on the Sciclone®  
G3 NGSx Workstation

Authors:  
 
Andreu Fabregat Rossell, PerkinElmer, Inc. 
Madrid, Spain

Lorenzo Bacci  
Roberto Bozic, PerkinElmer, Inc. Milan, Italy

Elisa Bassotti, Eureka srl - Lab Division,  
Chiaravalle, Italy

A P P L I C A T I O N  N O T E
A P P L I C A T I O N  N O T E



2

Figure 1: Workflow for the Illumina DNA Prep with Enrichment kit on the Sciclone G3 NGSx workstation.

Figure 3. The integrated workbook details plate type and layout, deck  location, and 
reagent volumes  calculated from user input.

Figure 4. Step-tracking log captures timing of key steps throughout the workflow.

Figure 2. Set-up user interface 

Post-Capture Process

D. Target Capture to PCR Setup: Probes are captured using streptavidin binding beads at 61°C on the deck. Four enhanced 
enrichment wash steps follow and the capture libraries are transferred off the beads using the 2-step elution process before PCR 
setup. The PCR reactions are set up on deck and then the user is prompted to seal the plate to put on an off-deck thermal cycler. 
The final PCR amplification step is approximately 35 minutes to complete 10 cycles for the CEX panel.

E. Final PCR Cleanup: This follows the off-deck PCR amplification step and is complete in approximately 40 minutes on-deck.

gDNA & Capture Library Quality Control

Fluorescent quantification and library sizes/profiles were checked before pooling for hybridization (after the  
Pre-Capture PCR) and again before NGS of the final targeted enriched libraries (post Post-Capture PCR). gDNA and capture library 
concentrations were measured using Thermo Fisher® Scientific Qubit® broad range and high sensitivity assays, respectively. Library 
sizes/profiles were obtained with a LabChip® GX Touch™ nucleic acid analyzer using the NGS 3K assay.

The Sciclone G3 NGSx workstation enables automated, time saving library preparation with verified and tested protocols that guides 
users through running their NGS assay (Figure 2). Additionally, workbooks and picture sets are packaged with the application to 
ensure proper assay preparation (Figure 3) and for tracking automation steps (Figure 4).
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Conclusion

The Illumina DNA Prep with Enrichment kit leverages on-bead tagmentation chemistry to enable support for a wide range of DNA input 
amounts, various sample types for custom panels, fixed panels, and whole-exome enrichment. When automated with the Sciclone G3 
NGSx workstation, users save time with a pre-developed, verified protocol that achieves high quality sequencing data with minimal user 
hands-on time. This automated solution provides similar, or superior quality sequencing data compared to manual methods.  

Results

The Sciclone G3 NGSx workstation protocols generated NGS libraries with yields and sizes within the expected range of the 
Illumina DNA Prep with Enrichment manual.  With an input of 100 ng of DNA, automated pre-capture library yields were 
comparable to the expected ideal manual yields, ≥ 250 ng, with a size distribution between 300 – 400 bp. After 10 cycles of 
post-capture PCR amplification, the pooled libraries were cleaned up with purification beads.  The yields were within the specified 
expected range of ≥ 3 ng/μL and the size distributions ~350 bp (Table 1).

Following quantification, library size and profile evaluation of the libraries, the exome targeted enrichment libraries were 2 x 100 
bp paired end sequenced on an Illumina NextSeq™ sequencer using a high output kit. Results for the NA12878 libraries featured 
comparable values (compared to sequencing data provided by Illumina) for relevant sequencing metrics (Table 2) including 
coverage, GC percentage, and mapping quality. 

The sequencing statistics indicated that automating the Illumina DNA Prep with Enrichment workflow on the 
Sciclone G3 NGSx workstation generated libraries of similar or superior quality when compared to manually 
prepared libraries.

Figure 5. Overlay of pre-capture libraries detected with the DNA NGS 3K Reagent Kit on LabChip GX Touch nucleic acid analyzer.

Figure 6. Overlay of eight final UDI adapter post-capture libraries detected with DNA NGS 3K Reagent Kit on LabChip GX Touch nucleic acid analyzer.



For a complete listing of our global offices, visit www.perkinelmer.com/ContactUs

Copyright ©2021, PerkinElmer, Inc. All rights reserved. PerkinElmer® is a registered trademark of PerkinElmer, Inc. All other trademarks are the property of their respective owners.
 
AG032109_20_AP PKI

PerkinElmer, Inc. 
940 Winter Street 
Waltham, MA 02451 USA 
P: (800) 762-4000 or 
(+1) 203-925-4602
www.perkinelmer.com

Padded Read Enrichment 85-86%

Uniformity of Coverage 92-93%

Mean Target Coverage 20X ~95%

Percent Off Bait <21%

Median Insert Size 170-180bp

Post-Capture Library Qubit® Value (ng/µL) Size at Max (bp)

Hyb A1 10.6 343

Hyb B1 26.8 394

Hyb C1 23.2 386

Hyb D1 11.9 353

Hyb E1 18.7 371

Hyb F1 30 394

Hyb G1 19.8 368

Hyb H1 13.7 354

 Table 1. Quant values and peak size of final post capture libraries.  Table 2. Sequenced data metrics for a post capture pool.


