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Introduction

Next Generation Sequencing (NGS) DNA library construction kits are essential to various 
sequencing applications spanning whole genome sequencing (WGS) and whole exome 
sequencing (WES) to target capture and chromatin immunoprecipitation (ChIP). The 
streamlined workflow of the NEXTFLEX® Rapid XP DNA-Seq kit, combining enzymatic 
fragmentation with end-repair and adenylation, allows libraries to be prepared in less than 
3.5 hours with as little as 1 hour of hands-on time. When automated on PerkinElmer’s 
Sciclone® G3 NGS(x) workstation, users enjoy interface-guided workflow set-up, modular 
sub-protocol step-ins, and advanced step tracking, in addition to the higher throughput 
and reduced variability afforded by automation. All metrics critical to library preparation, 
such as yield, mapping rate, coverage, and GC bias demonstrate that the NEXTFLEX® 
Rapid XP DNA-Seq workflow automated on the Sciclone® G3 NGS(x) workstation is 
comparable or superior in performance to manual preparation; by using automation, 
the workflow requires only 20 minutes of hands-on time to prepare up to 96 libraries.
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Protocol Initiation

This protocol is compatible with Sciclone® G3 NGS/NGS(x) 
workstations running Maestro® software 6.3 or later. Libraries 
were generated on a PerkinElmer’s Sciclone® G3 NGS(x) liquid 
handler using the NEXTFLEX® Rapid XP DNA-Seq kit with 
10 ng and 100 ng E. coli genomic DNA inputs.

1. NEXTFLEX® Rapid XP DNA-Seq Automated Library Preparation

The steps described below detail how to initiate the library preparation module. This workflow includes enzymatic fragmentation, 
A-Tailing, adapter ligation, one post-ligation cleanup with an optional bead-based size selection, followed by an off-deck PCR 
amplification. This protocol can be completed in approximately 3 hours.

Step 1. Turn on the Sciclone® G3 NGS(x) Workstation, associated computer, and the Inheco® controller. Open the NEXTFLEX® 
Rapid XP DNA-Seq Workbook and select the Library Prep Worksheet [Figure 1]. Indicate the number of samples to be run. Prepare 
the reagents based on the volumes indicated in the worksheet.

Table 1. Escherichia coli genomic DNA inputs

Figure 1. NEXTFLEX® Rapid XP DNA-Seq Microsoft® Excel® Workbook. The workbook details plate type and layout, deck location, and reagent volumes calculated 
from user input. 

Figure 2. NEXTFLEX® Rapid XP DNA-
Seq user interface. Modular step-in 
options allows library construction to 
be started at convenient points in the 
workflow.

Low Input High Input

gDNA Input 10 ng 100 ng

Fragmentation Time 15 min 8 min

PCR Cycles 8 3

Step 2. Launch Sciclone® G3 
NGS(x) Workstation Maestro® 
software, open the NEXTFLEX® 
Rapid XP Library Construction 
Application and press Play to 
display the user interface [Figure 2]. 
Select the appropriate step in the 
workflow to begin the protocol. 
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Step 3. As shown in Figure 3, a user interface will 
be displayed allowing the user to enter the number 
of columns being processed and the starting column 
for the adapter plate, as well as select options for 
post-ligation cleanup and PCR. 

Step 5. Once the deck is set up correctly, click 
Finish to start the method. As seen in Figure 5, the 
software generates an entry in the step tracking log 
for each step. 

Step 4. Set up the deck as guided by the user interface. Figure 4 
shows an example final deck setup image.

2. Post-PCR Cleanup

The steps described below detail how to initiate the post-PCR cleanup module. This module follows off-deck PCR amplification 
and can be completed in approximately 40 minutes.

Step 1. Turn on the Sciclone® G3 NGS(x) workstation, associated computer, and the Inheco® controller. Open the NEXTFLEX® 
Rapid XP DNA-Seq Workbook in Microsoft® Excel® spreadsheet and select the Post-PCR Cleanup Worksheet. Indicate the number 
of samples to be run. Prepare the reagents based on the volumes indicated in the worksheet.

Step 2. Launch Sciclone® G3 NGS(x) workstation Maestro® software, open the NEXTFLEX® Rapid XP DNA-Seq Post PCR Cleanup 
application, and press Play. The software will prompt the user to input the number of columns to process.

Step 3. Set up the deck as guided by the user interface.

Step 4. Once the deck is set-up correctly, click Finish to start.

Figure 3. NEXTFLEX® Rapid XP DNA-Seq user interface. Sample 
set-up menu for library preparation.

Figure 4. Sciclone® G3 NGS(x) deck layout. 

Figure 5. Step-tracking log. 
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Quality Control

Quality control checks are recommended throughout the NEXTFLEX® Rapid XP DNA-Seq workflow [Figure 6] including after 
extraction and post PCR cleanup. Concentration and trace measurements may be performed on a LabChip® GX Touch™ nucleic 
acid analyzer, as seen for the final libraries in Figure 7 and Figure 8.

Figure 6. NEXTFLEX® Rapid XP DNA-Seq workflow.

A

A

B

B

Figure 7. Library traces measured for (A) manual and (B) automated 100 ng E. coli inputs on the LabChip® GX Touch™ nucleic acid analyzer.

Figure 8. Library traces measured for (A) manual and (B) automated 10 ng E. coli inputs on the LabChip® GX Touch™ nucleic acid analyzer.
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Results

The automated protocols generated NGS libraries with higher yields than the 
libraries constructed manually at both low and high inputs. With an input of 
10 ng of DNA, library yields of 7.63 ng/µL (for manually created libraries) and 
13.53 ng/µL (for libraries constructed on the Sciclone® G3 NGS workstation) 
were obtained. With an input of 100 ng of DNA, library yields of 3.66 ng/µL 
(for manually created libraries) and 3.96 ng/µL (for libraries constructed on the 
Sciclone® G3 NGS workstation) were obtained. 

Following the quantitation and sizing of the final libraries, samples were 
sequenced on an Illumina® MiSeq® sequencer using a V3 cartridge with single-
end 150 bp read length. Reads were normalized to 150,000 for each library 
prior to analysis. As shown in Figures 9 and 10, both manual and automated 
preparations of the E. coli libraries featured comparable values for relevant 
sequencing metrics including coverage, GC percentage, mapping quality, 
and adapter dimer percentage [Figure 11]. To that end, the sequencing 
statistics indicate automating the NEXTFLEX® Rapid XP DNA-Seq workflow 
on the Sciclone® G3 NGS(x) workstation can generate libraries of similar or 
superior quality with a dramatic boost in throughput. All metrics considered 
the Sciclone® G3 NGS(x) workstation achieved data comparable to manual 
preparation.

Conclusion

The NEXTFLEX® Rapid XP DNA-Seq kit provides a simplified 
workflow for generating high quality sequencing libraries in 
as little 2 hours. Combining the NEXTFLEX® Rapid XP DNA-
Seq kit with the user-friendly automation capabilities of the 
PerkinElmer® Sciclone® G3 NGS(x) workstation with interface-
guided workflow set-up, modular sub-protocol step-ins, and 
advanced step tracking allows users to greatly increase their 
throughput while still achieving robust high-quality results and 
reduced variability. 

Figure 9. Qualimap report of relevant sequencing statistics for 
E. coli libraries prepared either manually or by automation from 
100 ng inputs, eight minutes of fragmentation time, and 3 cycles 
of PCR.  Libraries were sequenced on an Illumina® MiSeq® 
using a V3 cartridge with single end 150 bp reads. Reads were 
normalized to 150,000 for each library, adapters were trimmed 
with Cutadapt, and sequences were aligned with Bowtie2.

Figure 10. Qualimap display of sequencing quality metrics. Coverage, genome fraction, and GC bias are all comparable between E. coli libraries prepared manually and 
by automation.

Figure 11. Adapter dimer percentage
 


