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Introduction

RNA-Seq is a powerful sequencing application that leverages the

ultra high-throughput read capacity of next generation sequencing

platforms to determine the sequence and expression level of

transcribed genes. RNA-Seq can be used to detect novel transcribed

regions (NTR’s), alternative and aberrant splicing patterns and

sequence polymorphisms while concurrently providing gene

transcription levels. RNA-Seq enables a global transcriptome survey

which provides expression data via tag counting1. Unlike array based

gene expression analysis, RNA-Seq does not require a priori

knowledge of gene sequences.

Experiment and Methods

Multiple RNA-Seq libraries were produced manually or using

the SPRIworks system. The small size selection option was used

for SPRIworks libraries as this selects the correct size range for

chemically fragmented cDNA’s generated using the Illumina process.

Different amounts (10 µg and 2 µg) of input RNA (UHRR: Universal

Human Reference RNA and HBRR: Human Brain Reference RNA)

were used to create cDNA fragments using the Illumina recommended

protocol and according to the Table 1.

Abstract

SPRIworks Fragment Library System I is a fully automated fragment library construction system for the Illumina* Genome Analyzer.

The SPRIworks system minimizes hands on time while increasing the throughput for library construction by providing a walk away

solution for constructing up to 10 libraries at a time. Following cDNA synthesis, the RNA-Seq workflow is nearly identical to the

standard fragment library construction workflow (Figure. 1). This application note demonstrates the capability of the SPRIworks

system to create high quality RNA-Seq libraries using cDNA generated with the Illumina recommended cDNA synthesis procedure.
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Figure 1. RNA-Seq workflow.
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Figure 2. Examples of RNA-Seq libraries produced from SPRIworks and
manual processes. Examples shown are libraries made from UHRR sample
equivalents to 5 µg input RNA.

Sample
Name

UHRR5 - Manual

UHRR5 - Manual

UHRR5 - SPRIworks

UHRR5 - SPRIworks

UHRR1 - SPRIworks

UHRR1 - SPRIworks

UHRR1 - Manual

HBRR5 - Manual

HBRR1 - Manual

HBRR5 - SPRIworks

HBRR1 - SPRIworks
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191.66 +/- 1.78

183.31 +/- 7.37

187.70 +/- 23.55

Lane Yield
(K bases) % PF Clusters % Align (PF)
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purified using AMPure XP and quantified using PicoGreen*, Agilent*

Bioanalyzer and qPCR.

Results

Equivalent library output from libraries made
manually or using SPRIworks
The final purified libraries were quantified using PicoGreen and

qPCR, and the size distribution was measured by Agilent Bioanalyzer

High Sensitivity Chip. The result showed similar output and size

distribution from manual library and libraries made on SPRIworks

when same input cDNA was used (see Figure 2 for examples).

Equivalent sequencing performance from libraries made
manually or using SPRIworks
Libraries were sequenced on one or two lanes using an Illumina

Genome Analyzer II. Sequencing metrics obtained were comparable

for all of the samples sequenced regardless of the library construction

method. Observed variations (Table 2), were most likely a result of

differences in cluster generation and sequencing procedure as the

sequencing metrics for the control PhiX samples varied similarly

despite identical library inputs (data not shown).

Table 2. Sequencing metrics for all the libraries.

Samples

mRNA direct - Invitrogen*mRNA isolation

cDNA synthesis

2nd day process

Library name

Illumina protocol Illumina protocol Illumina protocol Illumina protocol

1/2 cDNA
Manual

UHRR5 -
Manual

UHRR5 -
SPRIworks

UHRR1 -
Manual

UHRR1 -
SPRIworks

HBRR5 -
Manual

HBRR5 -
SPRIworks

HBRR1 -
Manual

HBRR1 -
SPRIworks

1/2 cDNA
SPRIworks

1/2 cDNA
SPRIworks

1/2 cDNA
SPRIworks

1/2 cDNA
SPRIworks

1/2 cDNA
Manual

1/2 cDNA
Manual

1/2 cDNA
Manual

mRNA direct - Invitrogen mRNA direct - Invitrogen mRNA direct - Invitrogen

UHRR - 10 µg UHRR - 2 µg HBRR - 10 µg HBRR - 2 µg

In order to minimize experimental variation, for each condition, the

double stranded cDNA was divided into two equal aliquots. One was

used for manual library construction and the other for SPRIworks

library construction (Table 1). PCR† amplification was performed

using the Illumina recommended protocol with exception of 12 cycles

instead of the recommended 15 cycles. Adapters were diluted 10

fold as recommended. Following PCR amplification, libraries were 

Table 1. Methodology for the RNA-Seq experiments performed.



Figure 3. Gene count correlation. Correlation between manual and SPRIworks libraries from 5µg UHRR (A). Reproducibility of libraries made on SPRIworks
using different amount of input RNA (UHRR) (B).
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Table 3. Summary of correlation analysis (Pearson’s correlation coefficient).

High concordance between SPRIworks RNA-Seq and qPCR
Measured fold changes in gene expression levels for UHRR and

HBRR samples were compared between RNA-Seq and a 1000

gene MAQC TaqMan* qPCR dataset2. Close correlation was seen

regardless of whether the libraries were made manually or using

the SPRIworks system (Figure 4A and B: Pearson Coefficient 0.952

and 0.955, respectively). Similar correlations were also observed for

libraries created with 1 µg of input total RNA demonstrating that

data quality is not compromised by reducing the RNA input to 1 µg

(Figure 4C and D, Pearson Coefficient 0.967 and 0.958, respectively).
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High correlation between manual libraries
and those made using SPRIworks
Gene counts were compared between libraries produced manually

and using the SPRIworks system. The correlation analyses showed

that there is a high concordance between libraries made from the

same starting material (Table 3 and Figure 3A), regardless of

whether a manual or SPRIworks library construction approach is

used. Similar correlations were also observed for SPRIworks libraries

created with 1 µg or 5 µg of input RNA demonstrating that data

quality is not compromised by reducing the total RNA input to 1 µg

(Table 3 and Figure 3B).

A BCorrelation between manual and SPRIworks UHRR (5 µg) Correlation of different RNA inputs 5 µg vs 1 µg (SPRIworks)
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Pearson = 0.99251
Spearman = 0.99627
N (>0 only) = 16760
N (total ) = 18517

Pearson = 0.99453
Spearman = 0.9957
N (>0 only) = 16738
N (total ) = 18517
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Figure 4. Comparison of RNA-Seq and TaqMan result. TaqMan vs manual library using 5 µg input RNA (A), TaqMan vs SPRIworks library using 5 µg input RNA
(B), TaqMan vs manual library using 1 µg input RNA (C), TaqMan vs SPRIworks library using 1 µg input RNA (D).

Benefits

• Improved processing speed by enabling walk away library construction

• Consistent and reproducible fragment size selection suitable for RNA-Seq

• Equivalent sequencing performance compared to manual libraries

• Excellent reproducibility with different amounts of input RNA

Conclusions

These experiments demonstrate the capability of the SPRIworks

system to create high quality RNA-Seq libraries. The small size

selection (200-400 bp) option for the SPRIworks Fragment Library

System I is well suited to select fragments produced by the standard

RNA-Seq cDNA process using chemical fragmentation and random

priming. Tag count correlations comparing SPRIworks libraries with

manually produced libraries or qPCR data sets demonstrate that data

quality is not compromised by the automated library process. These

experiments also demonstrate that the system allows for as little

as 1µg total RNA input without a loss in data quality.
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