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Introduction 
Obtaining high-quality data from degraded  
RNA or FFPE-derived RNA samples can be  
challenging. The Illumina® TruSeq® RNA Access 
Library Prep kit enables library generation  
from those challenging sample types at low 
concentrations (10 ng for fresh/frozen samples  

and 20 ng for FFPE samples). The preparation of RNA samples  
for sequencing requires a series of manipulations to isolate and 
fragment mRNA, convert the RNA to double-stranded cDNA,  
and efficiently ligate the appropriate index adapters to produce 
paired-end libraries. Automation of this process has distinct 
advantages over the manual workflow, including avoidance  
of sample tracking errors and reduction of sample-to-sample 
variability while dramatically increasing throughput. Here, we 
describe a pre-programmed, automated workflow overview  
for the Illumina® TruSeq® RNA Access Library Prep kit on a  
PerkinElmer Sciclone® G3 NGS/NGSx Workstation. The automated 
method was developed in conjunction with Illumina® and 
certified with sequencing. 

Illumina® TruSeq® RNA  
Access Library Preparation on 
the Sciclone G3 NGS/ NGSx 
Automated Workstation

Sciclone G3 NGS/ NGSx Automated Workstation
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Methods

The Illumina® TruSeq® RNA Access Library Prep kit was 
automated and optimized for a PerkinElmer Sciclone G3 NGSx 
Workstation and Maestro™ software, as per manufacturers 
guidelines. The automated protocol was run using Human 
Reference Brain RNA (Life Tech P/N AM6050) diluted to 10 ng 
total in 8.5 μL of molecular biology grade water as the initial 
input sample. A BioRad CT1000 thermocycler was used for 
protocol steps requiring a thermocycler. After library preparation, 
quality control was performed on a LabChip® GX Touch from 
PerkinElmer to check overall smear integrity and size distribution. 
Multiple sequencing runs were performed using a Illumina® MiSeq® 
to optimize the automation of the protocol as described in the 
manual user guide from Illumina®. Results were analyzed using 
Illumina's BaseSpace® Sequencing Hub.

This method is compatible with:
} Illumina® TruSeq® RNA Access Library Prep kits

} Sciclone G3 NGS Workstation with Maestro 6.0

} Sciclone G3 NGSx Workstation with Maestro 6.2/6.3

Workflow

cDNA Library Preparation Module
The steps described below detail how to initiate the protocol 
module. The starting concentration for this protocol is 10 ng  
of total input sample in 8.5 µL. This module will run the workflow 
described in Figure 1. 

Optional: User may run the dual indexing plate setup module  
(an automated dual indexing module for the Sciclone G3 NGS(x)) 
to broadcast indexes from tubes to a plate. 

•  Step 1: Turn on the Sciclone G3 NGS(x) Workstation and 
associated computer and the inheco® controller. Open the 
respective module Microsoft® Excel® workbook, and assign  
the date and the number of samples to be run. Save. Prepare 
reagents based on the calculates volumes from the workbook. 

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

•  Step 3: Barcode format - select barcode location on the deck;  
 in a separate plate or in a designated well of the reagent  
plate. If the later is choose, the liquid-handler will broadcast 
the barcodes.

•  Within the barcode pop-up window (Figure 3), select the source 
of starting material: FFPE- or non-FFPE derived RNA. In case of 
FFPE-RNA, the EFP step (“incubate 1DFP“) will be omitted.

• Step 4: See Figure 4, for image of correct deck setup.
Figure 2. Confirmation pop-up window that the correct workbook was loaded. 
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Figure 1. cDNA Library Preparation Module workflow.
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Figure 4. cDNA Library Preparation Module deck setup.

Figure 3. User Prompt for Bead Cleanup. Select number of samples and requested volumes.

Quality Control Step

The LabChip DNA NGS 3K Assay was run on the LabChip GX 
Touch instrument to quantitate and determine size distribution of 
newly created libraries (Figure 5). The assay offers the highest 
sensitivity at the lowest DNA input sample concentrations 
(5-500pg/μL), exceeding that of alternative DNA fluorescent-
labeling technologies (Figure 6).

Normalize and Pool Module
The steps described below detail how to initiate the module. This 
module enables pooling of up to four sample libraries (i.e. 1-4-plex 
pooling) with a total pool concentration range of 200 ng to 800 ng, 
respectively. It has an estimated competition time of 96 minutes. 
Once completed, the user may stop and store samples, if needed.

•  Step 1: Turn on the Sciclone G3 NGS(x) Workstation and 
associated computer and the inheco® controller. Open the 
respective module Microsoft® Excel® workbook, and fill-out the 
normalization spreadsheet with sample IDs, concentrations, 
source and destination wells (Figure 7). Save. Maestro software 
will read the values from the workbook directly. 

•  Step 2: Launch Sciclone G3 NGS(x) Workstation Maestro 
software, open up the Illumina® TruSeq® RNA Access Library 
Preparation application and press Play. The software will 
search for the newly created workbook from Step 1 and 
prompt for confirmation.

•  Step 3: See Figure 8, for image of correct deck setup.

Figure 5. Representative LabChip DNA NGS 3K assay electropherogram post generation of 
cDNA libraries. Sample library was diluted 1:200 with assay marker solution.

Figure 7. Fill-out the normalization Microsoft® Excel® workbook spreadsheet with sample 
IDs, concentrations, source and destination wells.

Figure 8. Normalize and Pool Module deck setup.

Figure 6. LabChip DNA NGS 3K Assay concentration results compared to alternative 
fluorescence-based method. Results show high correlation to alternate methods.  
LabChip assay require minimal sample preparation
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Hybridization Setup Module
The steps described below detail how to initiate the module.  
As illustrated in Figure 9. the on-deck liquid-handling time is  
~10 minutes, with a 2-24 h off-deck thermocycler hybridization. 
Once completed, the user may stop and store samples, if needed.

•  Step 1: Turn on the Sciclone G3 NGS(x) Workstation and 
associated computer and the inheco® controller. Open the 
respective module Microsoft® Excel® workbook, and assign the 
date and the number of samples to be run. Save. Prepare 
reagents based on the calculates volumes from the workbook. 

•  Step 2: Launch Sciclone G3 NGS(x) Workstation Maestro 
software, open up the Illumina® TruSeq® RNA Access Library 
Preparation application and press Play. The software will 
search for the newly created workbook from Step 1 and 
prompt for confirmation.

•  Step 3: See Figure 10, for image of correct deck setup.

First Target Capture Module
The steps described below detail how to initiate the module.  
As shown in Figure 11, the workflow for target capture include 
bead incubation, wash and clean-up, then an optional second 
hybridization setup, and finally an off-deck thermocycler 
hybridization. This module can be utilized for both the first and 
second hybridization steps; see below for instructions on where  
to choose hybridization options. 

•  Step 1: Turn on the Sciclone G3 NGS(x) Workstation and 
associated computer and the inheco® controller. Open the 
respective module Microsoft® Excel® workbook, and assign the 
date and the number of sample columns to be run. Save. In this 
module, the number of columns in the workbook serve as a 
reference guide 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 up the Illumina® TruSeq® RNA Access Library 
Preparation application and press Play. The software will 
search for the newly created workbook from Step 1 and 
prompt for confirmation.

•  Step 3: Within the user prompt window shown in Figure 12, 
select First Capture and whether you are running a second 
hybridization. Additional options will be displayed if the user  
is setting up the second hybridization or PCR reaction.

•  Step 4: See Figure 13, for image of correct deck setup.

Hybridization  
Setup
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Figure 9. Hybridization Setup Module workflow.

Figure 10. Hybridization Setup Module deck setup.
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Figure 11. Target Capture Module workflow.

Figure 12. Select First Capture, and if a second hybridization setup is desired.

Figure 13. Target Capture Module deck setup.
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Figure 14. Second Target Capture Module workflow.

Second Target Capture Module
The steps described below detail how to initiate the module, 
which include AMPure® XP (Agencourt®, Beckman Coulter®)  
bead cleanup and a PCR setup (Figure 14). 

•  Step 1: Turn on the Sciclone G3 NGS(x) Workstation and 
associated computer and the inheco® controller. Open the 
respective module Microsoft® Excel® workbook, and assign the 
date and the number of sample columns to be run. Save. In this 
module, the number of columns in the workbook serve as 
reference guide 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 up the Illumina® TruSeq® RNA Access Library 
Preparation application and press Play. The software will search 
for the newly created workbook from Step 1 and prompt 
for confirmation.

•  Step 3: Within the user prompt window, select Second 
Capture with PCR Setup (previously shown in Figure 12).

•  Step 4: The deck setup is the same as the First Target  
Capture Module, Figure 13. 

Final Bead Cleanup Module
The steps described below detail how to initiate the final 
cleanup step, which includes a AMPure® XP (Agencourt®, 
Beckman Coulter®) bead cleanup. Final bead cleanup can be 
completed in about 40 minutes. Once completed, the user may 
stop and store samples, if needed. Final libraries are eluted in 30 µL 
of Resuspension Buffer with concentrations averaging around  
3 ng/µL; samples were normalized to 200 ng but not pool  
pre-enrichment. Results may vary. Final library can vary with size 
distribution and concentration wise based upon how intact the 
RNA at start was, amount of fragmentation done, and quality of 
bead cleanups. 

•  Step 1: Turn on the Sciclone G3 NGS(x) Workstation, the 
inheco® controller and the Workstation computer. Open the 
respective Microsoft® Excel® workbook, and assign the date 
and the number of samples to be run. Save. In this method, 
the number of columns in the workbook serves as 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 up the Illumina® TruSeq® RNA Access Library 
Preparation application and press Play. The software will search 
for the newly created workbook from Step 1 and prompt  
for confirmation.

•  Step 3: Follow the User Prompts (Figure 15) to select the 
number of samples and SPRI cleanup volumes.

Final Quality Control Step

Final quantitation and overall quality was assessed using the  
LabChip DNA NGS 3K Assay on the LabChip GX Touch 
instrument. Results may vary. Final library can vary with size 
distribution and concentration based upon input RNA integrity, 
fragmentation efficiency, and quality of SPRI beads. 

Figure 15. User Prompt for Final Bead Cleanup. Select number of samples and  
requested volumes.

Figure 16. Final library representative LabChip DNA NGS 3K assay electropherogram of 
final library. 
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Conclusion

We have successfully demonstrated the use of a pre-programmed automated workflow for the generation of high-quality libraries 
and sequencing results from degraded RNA or FFPE-derived RNA samples using the Illumina® TruSeq® RNA Access Library Prep kit 
on a PerkinElmer Sciclone G3 NGS/NGSx Workstation. The automated method was developed in conjunction with Illumina® and 
sequence-certified. NGS libraries prepared on the Sciclone G3 NGS(x) Workstation exhibit excellent uniformity and specificity with 
transcriptome coverage indicating high quality enrichment. 

Yield

ng/uL ng total
3.37 101.0
2.86 85.7
3.89 116.8
3.16 94.7
2.81 84.3
2.28 68.3
2.76 82.7
2.94 88.1

Table 1. Quantitated final library yields from LabChip NGS 3K assay data analysis.

Reads Number  
of Reads

Percent  
Total Aligned

Percent  
Abundant

Median CV  
Coverage Uniformity

Percent  
Stranded

A1 75/75 3,122,410 95.09% 3.68% 1.06 97.21%

B1 75/75 2,797,630 95.76% 3.35% 1.05 97.15%

C1 75/75 3,526,422 96.32% 2.90% 1.06 97.47%

D1 75/75 2,722,318 96.22% 3.03% 1.06 97.34%

E1 75/75 1,887,664 96.56% 3.09% 1.07 97.07%

F1 75/75 1,889,230 95.00% 3.33% 1.07 97.23%

G1 75/75 1,752,794 96.15% 2.95% 1.10 97.44%

H1 75/75 2,655,966 96.59% 3.32% 1.09 97.14%

Table 2. Chart displays sequencing result metrics from eight sample prepared on the Sciclone G3 NGSx Workstation. In all cases, results showed over 95% of the sequenced DNA aligned  
to the reference sequence (Homo sapiens/hg19; RefSeq), with ~3% aligning to abundant transcripts, such as mitochondrial and ribosomal sequences.

Figure 17. Further indication of successful library preparation are the above key metrics. Data presented is from actual libraries generated with the Illumina® TruSeq® RNA Access Library Prep kit 
on the Sciclone G3 NGS(x) Workstation.
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Sequencing Results and Analysis

Libraries generated with the Illumina® TruSeq® RNA Access Library 
Prep kit on the Sciclone G3 NGS(x) Workstation were sequenced-
verified for fidelity and quality of library construction. Initial RNA 
samples were diluted to 10 ng total in 8.5 µL. Sequencing data 
was analyzed in BaseSpace® Sequencing Hub with TopHat 
Alignment v1.0 and mapped to Home sapiens/hg19 (RefSeq). 
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