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The BioRobot Universal System — multiple applications on one instrument
®
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1. Introduction

2. Materials and methods

Systems biology is an emerging field that involves the study of whole biological systems. Using a wide range of
high-throughput applications, these studies often involve a global network of researchers. Standardization is
critical for comparable results between experiments and labs.

Purification of RNA from blood
Blood was collected in PAXgene Blood RNA Tubes
(PreAnalytiX), stored for 20–24 h at room temperature
(18–25°C), and then frozen at –20°C. The frozen
samples were thawed for 2 h at room temperature
before processing on the BioRobot Universal System
using the PAXgene Blood RNA MDx Kit (PreAnalytiX).

We have developed a complete automated solution for systems biology that allows users to perform a wide range
of standardized, high-throughput applications on one instrument. The BioRobot Universal System enables
standardized sample preparation and reaction setup using optimized, ready-to-run protocols. Fully tested protocols
provide purification of RNA from blood, cells, and tissue and purification of genomic DNA from blood and buccal
swabs, as well as RT-PCR and PCR setup. Users can easily switch between applications without the need for
hardware configuration changes. This study was conducted to show the performance of the BioRobot Universal
System in gene expression and genotyping applications.
Table 1. Purification of Nucleic Acids from a Wide Range of Sample Types
Gene Expression Application Pack

Genotyping Application Pack

RNA purification from:

DNA purification from:

Blood (PAXgene™ Blood RNA Tubes)

Blood

Cells

Buccal swabs

3. Results — reliable purification of RNA and RT-PCR setup
Purification of genomic DNA from buccal swabs
Genomic DNA was purified from buccal swabs using the
QIAamp 96 DNA Swab BioRobot Kit on the BioRobot
Universal System.

Downstream reaction setup:

Downstream reaction setup:

RT-PCR

PCR
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used in real-time RT-PCR assays.

Purification of RNA from animal tissues
Animal tissue samples were stored in RNAlater® RNA
Stabilization Reagent. Samples were disrupted and
homogenized using a rotor-stator homogenizer. Homogenates of each sample type were either processed on
the BioRobot Universal System using the RNeasy® 96
Universal Tissue 8000 Kit or using a manual procedure
with the RNeasy 96 Universal Tissue Kit.
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Figure 5 Total RNA was purified from adipose tissue using A the RNeasy 96 Universal Tissue 8000 Kit on the BioRobot Universal System or
RNeasy 96 Universal Tissue Kit. Purified RNA was analyzed on the Agilent 2100 bioanalyzer.
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Figure 6 Genomic DNA was purified from blood samples treated with EDTA or
CPDA-1 using the QIAamp DNA Blood BioRobot MDx Kit on the BioRobot Universal
System. Eluates from 12 samples of blood treated with EDTA and 12 samples of
blood treated with CPDA-1 were visualized by agarose gel electrophoresis.
M: markers (Lambda HindIII); 1–3: 250 ng, 500 ng, and 1.5 µg standard, respectively.
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Figure 7 Amplification reactions were set up using an automated procedure on the
BioRobot Universal System. DNA purified from 96 buccal swab samples was used as
template. Real-time PCR was carried out using the QuantiTect Probe PCR Kit and
primers and probe specific for the β-actin gene. CT values were highly reproducible
with average CT CVs of 1.03%.

The BioRobot Universal System enabled purification of RNA from difficult-to-lyse fatty tissue.
The RNA Integrity Number (RIN), indicated on each scan, shows the high quality of the purified RNA.
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6. Conclusions
The BioRobot Universal System enabled automated purification of DNA and RNA from a wide range of
sample types as well as downstream reaction setup, without the need for any hardware configuration changes.

Walkaway purification of genomic DNA from blood samples treated with different anticoagulants gave
reproducible high yields of DNA.
Automated PCR setup using DNA purified from buccal swab samples gave reproducible CT values with CT CVs
of 1.03%.
To further address the needs of systems biology studies, applications for sequencing and protein research will
be developed.

a manual procedure with the

The automated purification procedure gave comparable results for blood samples treated with EDTA or CPDA-1.
Highly reproducible CT values were obtained demonstrating the efficiency and reliability of automated PCR setup.
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Automated purification provided RNA with high purity and very low genomic DNA contamination that is
well-suited for analysis in high-throughput gene expression applications.
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Figure 4 RT-PCR setup was performed using an automated procedure on the BioRobot
Universal System. Each reaction contained 40 ng purified RNA. Real-time RT-PCR was
carried out using the QuantiTect® Probe RT-PCR Kit and primers and probe specific for
the β-actin gene. CT values were highly reproducible with average CT CVs of 0.92%.

Walkaway purification of cellular RNA on the BioRobot Universal System gave reproducible high yields of
RNA from blood stabilized in PAXgene Blood RNA Tubes, and from a variety of tissue samples.
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5. Results — standardized DNA purification and PCR setup
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Figure 1 BioRobot Universal System.
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Figure 3 RNA was purified from homogenates of liver (10 mg), lung (20 mg),
brain (20 mg), adipose tissue (40 mg), muscle (20 mg), and heart (20 mg) using
either a manual procedure with the RNeasy 96 Universal Tissue Kit or an automated
procedure on the BioRobot Universal System with the RNeasy 96 Universal Tissue
8000 Kit. Eight samples of each tissue type were used for the manual procedure and
16 samples of each tissue type were used for the automated procedure. Typically,
highly comparable RNA concentrations were obtained from the manual and
automated procedures.

Figure 2 Blood was drawn from 15 donors and collected in PAXgene Blood RNA
Tubes. Six samples were taken from each donor. Total RNA was purified using the
PAXgene Blood RNA MDx Kit on the BioRobot Universal System. The mean RNA
yield for each sample was determined spectrophotometrically. The purification
procedure showed high intra-donor repeatability.

Whole blood samples were collected in tubes containing
either EDTA or CPDA-1 as anticoagulant and stored at
2–8°C. Genomic DNA was purified using the QIAamp®
DNA Blood BioRobot MDx Kit on the BioRobot Universal
System.

4. Results — RNA integrity

Manual procedure
Automated procedure
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Purified RNA was analyzed spectrophotometrically or
on an Agilent® 2100 bioanalyzer. Eluates were also

Purification of genomic DNA from blood

Tissues

Comparison of RNA Concentrations Using Manual
and Automated Purification

Highly Reproducible Purification of RNA from Blood

Trademarks: QIAGEN®, BioRobot®, QIAamp®, QuantiTect®, RNeasy® (QIAGEN Group); Agilent® (Agilent Technologies, Inc.); PAXgene™, PreAnalytiX™ (PreAnalytiX GmbH).

“RNAlater®” is a trademark of AMBION, Inc., Austin, Texas and is covered by various U.S. and foreign patents.
The BioRobot Universal System is intended for research use only. Prior to using it for other purposes, the user must validate the system in compliance with the applicable law,
directives, and regulations. The PAXgene Blood RNA MDx Kit is intended as a general-purpose device for laboratory use. No claim or representation is intended for its use to
identify any specific organism or for clinical use (diagnostic, prognostic, therapeutic, or blood banking). It is the user's responsibility to validate the performance of the PAXgene
Blood RNA MDx Kit for any particular use, since the performance characteristics of these kits have not been validated for any specific organism. The performance characteristics of
this product have not been fully established. Purchase of QIAGEN products for PCR containing HotStarTaq DNA Polymerase is accompanied by a limited license to use them in the
polymerase chain reaction (PCR) process for research and development activities in conjunction with a thermal cycler whose use in the automated performance of the PCR process is
covered by the up-front license fee, either by payment to Applied Biosystems or as purchased, i.e. an authorized thermal cycler. The PCR process is covered by the foreign
counterparts of U.S. Patents Nos. 4,683,202 and 4,683,195 owned by F. Hoffmann-La Roche Ltd. The 5' nuclease process is covered by patents owned by Roche Molecular
Systems, Inc. and F. Hoffmann-La Roche Ltd.
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