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

NGS Library Preparation

Sciclone® G3 NGSx Workstation

Automated KAPA® RNA 
HyperPrep™ Kit Library 
Preparation on the PerkinElmer® 
Sciclone® G3 NGSx Workstation

Introduction

The preparation of RNA 
samples for sequencing 
involves a series of steps 

to isolate and fragment the RNA, convert the RNA to double-stranded cDNA 
(dscDNA), and ligate the appropriate indexed adapters to produce paired-end 
libraries. While more traditional RNA library preparation methods can take up to 
two working days to complete, the KAPA® RNA HyperPrep™ workflow enables users 
to produce RNA libraries in a single day, inclusive of upfront RNA enrichment.

The KAPA® RNA HyperPrep™ Kit uses an innovative chemistry that combines and 
shortens two key enzymatic steps, thus reducing the number of purifications needed 
to provide a streamlined protocol for the preparation of high-quality RNA libraries. 
As depicted in Figure 1, the second strand synthesis and A-tailing steps occur 
concurrently, eliminating the need for reaction cleanup between the two steps, and 
reducing the time required to complete the workflow by approximately two hours 
compared to traditional RNA-seq workflows.

   Figure 1. KAPA® RNA HyperPrep™ 
Kit workflow for RNA library 
preparation. 
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In addition to reducing the workflow completion time, the KAPA® RNA HyperPrep™ Kit is compatible with currently available RNA 
enrichment modules, including either mRNA capture or rRNA depletion, prior to library preparation. 

Figure 2 shows the combined workflow. This integrated protocol provides a single-tube, single-day workflow for RNA library preparation 
with either upfront mRNA capture or rRNA depletion.

Figure 2. KAPA® RNA HyperPrep™ Kit workflow with upfront mRNA capture or rRNA depletion. The combined workflow provides single-tube, single-day RNA library 
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STRANDED mRNAseq

mRNA Capture
Total Time ~1.5 hrs

rRNA Depletion
Total Time ~2.5 hrs

Library Preparation
Total Time ~3.5 hrs

KAPA® RiboErase™ KAPA®  RNA HyperPrep™

1. The KAPA® mRNA HyperPrep™ Kit uses capture beads to 
enrich the samples for mature mRNA over non-polyadenylated 
RNA species, such as ribosomal, precursor, and noncoding 
RNAs. mRNA capture can be used with fully intact samples, 
and brings the protein-coding RNA into focus.

2. The KAPA® RNA HyperPrep™ Kit with RiboErase™ (HMR) 
targets and removes rRNA from the sample. RiboErase™ 
(HMR) can be used with human, mouse and rat samples of 
varying quality, including FFPE samples, while preserving 
other RNA species, including mRNA and noncoding RNA.

Methods

The protocol described herein is compatible with the following:

• KAPA® RNA HyperPrep™ Kit (96 rxn kit size only)

•  KAPA® RNA HyperPrep™ Kit with RiboErase™ (96 rxn kit size only)

•  KAPA® mRNA HyperPrep™ Kit (96 rxn kit size only)

•  Sciclone G3 NGS Workstation with Maestro® 6.0 software

•  Sciclone G3 NGSx Workstation with Maestro® 6.2/6.3 software

The setup and run times for the workflow options are:

• 15 – 30 minute setup per method

•  1.5 hours for mRNA capture

• 2.5 hours for rRNA depletion with KAPA® RiboErase™ HMR

• 4 hours for RNA-seq library preparation

STANDALONE mRNA CAPTURE RiboErase™

Input RNA amount 1 – 100 ng 50 ng – 1 µg 25 ng – 1 µg

Input RNA Volume in RNase-free water 10 µL 50 µL 10 µL

RNA in volumes greater than recommended should be concentrated by ethanol precipitation, bead purification, or column-based methods 
Adapters appropriate for the user’s specific research application should be purchased separately. KAPA® Single-Indexed Adapter Kits or 
KAPA® Dual-Indexed Adapter Kits are recommended for use with the KAPA® RNA HyperPrep™ Kits.

The automated protocol described herein has been verified for the following sample quantities:

The workflow can be used for a 
wide range of RNA-seq 
applications, such as:

• Targeted RNA sequencing
•  Whole transcriptome 

sequencing
•  Gene expression analysis
•  Single nucleotide variation 

discovery
•  Detection of alternative 

splicing and fusion transcripts

Here we present an automated KAPA® RNA HyperPrep™ workflow that is pre-programmed on the Sciclone® G3 NGSx 



Protocol Initiation

(Optional) KAPA® mRNA Capture Module

The steps described below detail how to initiate this module. The 
mRNA capture module can be completed in approximately 1.5 
hours.

Step 1: Turn on the Sciclone G3 NGS(x) Workstation, 
associated computer, and the Inheco® controller. Open the 
Microsoft® Excel® workbook, KAPA® RNA HyperPrep™, and 
start with the Initial Poly-A worksheet. Assign the date and the 
number of samples to be run. Save the workbook. Prepare the 
reagents based on the volumes indicated in the worksheet. 

Step 2: Launch the Sciclone G3 NGS(x) Workstation Maestro 
software. Open the KAPA® RNA HyperPrep™ mRNA Capture 
application and press Play. The software will search for the 
updated workbook from Step 1 and prompt for confirmation.

Step 3: Set up the deck as shown in Figure 4.

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

KAPA® RNA HyperPrep™ Library Preparation Module

The steps described below detail how to initiate the library preparation module. This module includes RNA fragmentation and priming, 
first strand cDNA synthesis, second strand cDNA synthesis and A-Tailing, adapter ligation, two post-ligation cleanups, and is followed by 
an off-deck PCR amplification. This module can be completed in approximately 4 hours.

Step 1: Turn on the Sciclone G3 NGS(x) Workstation, 
associated computer, and the Inheco® controller. Open the 
Microsoft® Excel® workbook, KAPA® RNA HyperPrep™, and 
select the Library Preparation worksheet. Assign the date and 
the number of samples to be run. Save the workbook. Prepare 
the reagents based on the volumes indicated in the worksheet. 

Step 2: Launch Sciclone G3 NGS(x) Workstation Maestro 
software, open the KAPA® RNA HyperPrep™ Library 
Preparation application, and press Play. The software will search 
for the newly created workbook from Step 1 and prompt for 
confirmation (Figure 6).

(Optional) KAPA® RiboErase™ Module  

The steps described below detail how to initiate this module. The 
KAPA® RiboErase™ rRNA depletion module can be completed in 
approximately 2.5 hours.

Step 1: Turn on the Sciclone G3 NGS(x) Workstation, 
associated computer, and the Inheco® controller. Open the 
KAPA RNA HyperPrep™ Microsoft® Excel® workbook and start 
with the KAPA® RiboErase™ worksheet. Assign the date and the 
number of samples to be run. Save the workbook. Prepare the 
reagents based on the volumes indicated in the worksheet

Step 2: Launch the Sciclone G3 NGS(x) Workstation Maestro 
software. Open the KAPA® RNA HyperPrep™ RiboErase™ 
application and press Play. The software will search for the 
updated workbook from Step 1 and prompt for confirmation.

Step 3: Set up the deck as shown in Figure 5.

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

 
Figure 4. Deck setup for the mRNA Capture module. 

 
Figure 5. Deck setup for the RiboErase™ rRNA Depletion module. 

 
Figure 6. Dialog box requesting confirmation of the number of columns and 
samples to process based on the workbook. 



 

 

Step 3: As shown in Figure 7, select the Initial Sample Type 
based on any up-front modules run: rRNA-depleted (KAPA® 
RiboErase™), Poly(A)-enriched (mRNA Capture), or other 
source RNA (total RNA). In the same window, under Adapter 
Options, select the barcode location on the deck: in a separate 
plate or in a designated well of the reagent plate. If the latter is 
chosen, the Sciclone NGS(x) Workstation will broadcast the 
barcodes as specified in the Microsoft® Excel® workbook. Lastly, 
select the Post-Ligation SPRI® Cleanup Options for cleanup 
ratios. The default cleanup ratios are based on the standard 
workflow; 0.63X for the first post-ligation cleanup and 0.7X for 
the second post-ligation cleanup.

Step 4: Set up the deck for the run-specific options selected 
previously. Figure 8 shows an example final deck setup image. 

Step 5: Once the deck is set up correctly, click Finish to start the 
method.  

Post-PCR Cleanup Module  

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 
KAPA® RNA HyperPrep™ Microsoft® Excel® workbook and 
select the KAPA® Post-PCR SPRI® worksheet. Assign the date 
and the number of samples to be run. Save the workbook. In 
this method, the number of columns in the workbook serves as 
a reference guide and to calculate reagent volumes only. The 
user will be prompted for this value again before the start of the 
run.

Step 2: Launch Sciclone G3 NGS(x) Workstation Maestro 
software, open the KAPA® RNA HyperPrep™ Post PCR SPRI® 
application, and press Play. The software will search for the 
updated workbook from Step 1 and prompt for confirmation.

Step 3: Set up the deck as shown in Figure 9.

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

Figure 7. KAPA® RNA HyperPrep™ User Interface 

Figure 8. Example deck setup for KAPA® RNA HyperPrep™ module using 
rRNA-depleted samples and pre-arrayed adapters. Note that different deck 
layouts are possible based on option selections in the user interface. 

Figure 9. Deck setup for the Post-PCR Cleanup module.
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Quality Control

Four quality control checks are recommended at the workflow points indicated in Figure 10.

Conclusion

The KAPA® RNA HyperPrep™ Kits offer a streamlined RNA-seq library preparation 
workflow which can be completed in a single day, including either mRNA capture or 
rRNA depletion for upfront RNA enrichment. This chemistry, combined with 
automation on the PerkinElmer Sciclone G3 NGSx Workstation, further streamlines 
RNA library preparation while enabling high sample throughput. Automation of the 
workflow has additional important advantages over manual workflows, including 
minimizing sample tracking errors, reducing variability among samples, and 
providing higher success rates with input samples of lower quantity or quality. 
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QC 1: INPUT RNA
Use the PerkinElmer® LabChip® GX Touch™ 
Nucleic Acid Analyzer and run the LabChip RNA 
Assay to quantify the amount of RNA present in the 
input sample, and determine the RNA quality score 
(RQS) supplied by the LabChip GX Reviewer 
software. The RQS score is comparable to the RNA 
Integrity Number (RIN) provided by other 
vendors. The RIN must be greater than 7 in order 
to run samples through the KAPA® mRNA 
HyperPrep™ workflow.

QC 3: ADAPTER-LIGATED LIBRARY 
QUANTIFICATION
Following the second post-ligation cleanup step, 
the KAPA® Library Quantification Kit can be used 
to assess library yield and estimate the required 
number of amplification cycles required for 
downstream applications. 

QC 4: FINAL LIBRARY QUANTIFICATION
Following library amplification and the post-PCR 
cleanup, use the KAPA® Library Quantification Kit 
to quantify the final amount of adapter-ligated 
molecules. The final fragment size distribution is 
assessed using the LabChip GX Touch Nucleic 
Acid Analyzer and LabChip DNA High Sensitivity 
Assay. Figure 11 shows an example of a high-
quality library. Exact distributions will differ 
depending on the RNA fragmentation 
conditions used.

QC 2: SAMPLE ENRICHMENT
To verify efficient mRNA enrichment and/or 
rRNA depletion, a qRT-PCR assay can be 
employed by using the KAPA® SYBR® FAST One-
Step qRT-PCR Kit prior to library preparation. 
Please contact Roche® Technical Support for 
additional information, including the protocol 
details and primer design.

Figure 10. Recommended QC checkpoints for the KAPA® RNA HyperPrep™ workflow. 

Figure 11. Representative electropherogram of a high-quality 
RNA library from a KAPA® RNA HyperPrep™ Kit automated 
on the Sciclone NGS(x) Workstation platform, generated 
with the DNA High-Sensitivity Assay on a LabChip GX 
Touch Nucleic Acid Analyzer.

 


