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Introduction

Reaction miniaturization is a powerful tool to reduce the cost of next-generation sequencing (NGS) yet it 
has not been widely adopted due to data quality concerns. PerkinElmer has a steadfast commitment to fully 
characterizing data quality for reaction miniaturization in order to provide a comprehensive, mainstream 
solution for widely adopted cost-effective NGS sample preparation.

The Sciclone® G3 NGSx HT workstation is a fully standardized solution for complete NGS library preparation 
with reaction miniaturization. This workstation allows for complete, walk-away automation of NGS library 
preparation at a fraction of the cost of traditional library preparation workflows. The Sciclone® G3 NGSx HT 
workstation is equipped with:

• Low-volume pipette head that provides precise pipetting down to 500 nL

• Integrated gripper 

• Robotic tip loader

• On-deck thermal cycler

This technology enables the Sciclone® G3 NGSx HT workstation to be a true walk-away miniaturization 
solution to even the most complex NGS library preparations.

The NEXTFLEX® Rapid XP DNA-Seq kit is an automated, enzymatic DNA library preparation solution from 
PerkinElmer. This streamlined solution utilizes a single step for fragmentation, end-repair, and adenylation. 
This flexible DNA library preparation solution can be coupled with up to 1,536 NEXTFLEX® color-balanced 
unique dual index barcodes. Miniaturization of this kit creates distinct advantages, such as increasing the 
number of samples you can run per kit and reducing your overall library preparation cost.
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Methods

Three hundred and eighty-four libraries were prepared on the Sciclone® G3 NGSx HT workstation with the NEXTFLEX® Rapid XP 
DNA-Seq kit using 10 ng of E. coli DNA (D2001, Sigma) with 8 minutes of fragmentation time and 8 cycles of PCR amplification. 
A full workflow for this library preparation can be seen in figure 1. Once the libraries were prepared, they were analyzed using the 
LabChip® GX Touch™ nucleic acid analyzer with the HT DNA NGS 3K assay. Resulting libraries were sequenced using a 2x75 V3 
cartridge on an Illumina® MiSeq® instrument. Data analysis was performed locally using open-source and custom bioinformatics tools.

Fragmentation 
(1 hr, 15 min)

Ligation 
(40 min)

Ligation Cleanup 
(50 min)

PCR 
(40 min)

PCR Cleanup 
(50 min)

Total Full Reaction 
Reagent Volumes 50 50 327 27 278

Total Miniaturized 
Reagent Volumes 10 10.5 50 5.4 49

Figure 2. The user interface for the setup of the NEXTFLEX® Rapid XP DNA-Seq kit.

Figure 1. Automated workflow for the NEXTFLEX® Rapid XP DNA-Seq kit using E. coli DNA.
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Results

Resulting NEXTFLEX® Rapid XP DNA-Seq kit libraries on the fully automated Sciclone® G3 NGSx HT workstation showed similar 
results to that of manual preparation (figure 3). The automated library yields were 22.7 ± 10.6 ng/µL with a peak size distribution 
of 469 ± 43.9 base pairs.

Select samples from the 384-well prep were analyzed 
compared to samples subjected to full volume manual library 
prep and showed comparable coverage depth and uniformity, 
low duplication rate, and percent alignment (figure 5a, b, c). 
Furthermore, these select libraries were analyzed for GC bias, 
which is indicative of a robust library method, and showed 
low GC bias (figure 4).

Figure 3. Representative manual preparation (left) vs automated miniaturized preparation (right).

Figure 4. Representative data from an automated miniaturized library sample shows low 
GC bias. Picard GC bias analysis show read coverage over the indicated genome with 
respect to GC content, as a fraction of normalized coverage (blue) calculated in 100 bp 
windows (red) and plotted against the left y-axis. Mean base quality at each window 
(green) is calculated and plotted against the right y-axis.

 

Figure 5. (A) Representative coverage depth and uniformity, (B) duplication rate, and (C) percent alignment comparing manual full volume prep with select wells from an automated 
miniaturized reaction.
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Conclusion

The automation of the NEXTFLEX® Rapid XP DNA-Seq kit on the Sciclone® G3 NGSx HT workstation delivers high-quality NGS libraries 
and reduces the cost of library preparation through reaction miniaturization. This automation significantly reduces hands-on time while 
increasing throughput and reproducibility.


