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Introduction
Examining the differential transcription of genes in populations of cells helps decipher the complex

mechanisms involved in cellular interactions, migration, and differentiation. To accurately measure

gene expression in cell populations, it is important to use a reliable and standardized purification

method that gives representative yields of RNA from a range of cell counts. Purified RNA must also

be of high quality, and free from contaminating genomic DNA.

Quantitative RT-PCR analysis of human monocytes using
total RNA purified using the BioRobot® M48 workstation
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This study describes the suitability of total RNA purified using the BioRobot® M48 workstation for sensitive RT-PCR

applications. Numbers of gene transcripts correlated well between samples containing different numbers of cell equivalents,

indicating highly pure RNA and consistent purification efficiency. Ratios of target transcripts relative to a housekeeping gene

correlated well, independent of cell numbers.
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Linear Increase in 3 Different mRNA Transcripts With Cell Input

Figure 1 Copy numbers of 3 different mRNA trancripts from
LPS-stimulated human monocytes. Copy numbers from
duplicate PCR correlate well with numbers of cells within
the original lysate.  β-actin. Tissue Factor.  MCP-1.CBA
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Materials and methods
Human monocytes were extracted from whole blood by density gradient centrifugation, quantified

by flow cytometry, and activated by incubation with LPS (1). Cells were lysed according to the

MagAttract® RNA Cell Mini M48 Kit protocol and the lysate diluted to yield aliquots equivalent to 

1 x 105, 2.5 x 105, and 5 x 105 human monocytes. Purification of total RNA from lysates (400 µl)

was fully automated using the BioRobot M48 workstation with the MagAttract RNA Cell Mini M48

Kit. DNase digestion was performed on the workstation and total RNA was eluted in 200 µl.

cDNA was transcribed in 20 µl reactions, combining 8 µl RNA and 12 µl RT mastermix. DNA was

amplified from 2 µl cDNA in a 20 µl PCR using primers specific for MCP-1, Tissue Factor, and 

β-actin (2). PCR was performed in duplicate and control PCR was performed from sham 

RT reactions to ensure the absence of genomic DNA. Transcript numbers were read from 

transcript-specific standard curves (2).
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Consistent Analysis of Relative Gene Expression with Different Cell Inputs

Figure 2 Ratios of mRNA copy numbers relative to β-actin mRNA in increasing numbers of LPS-stimulated human monocytes.
Ratios from duplicate PCR and also from increasing numbers of cell equivalents, correlate well. Tissue Factor: β-actin.  

MCP-1: β-actin.B
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Results
RT-PCR analyses showed accurate quantification of mRNA transcript

numbers that accurately correlate to numbers of cell equivalents in the

original sample (Figure 1). Transcript copy numbers were calculated from

a calibration curve generated using defined standards of known 

copy-number (2). Ratios of MCP-1 and Tissue Factor transcripts relative

to the housekeeping gene β-actin correlate well, independent of cell input

(Figure 2).

Conclusion
The BioRobot M48 workstation in combination with the MagAttract RNA

Cell Mini M48 Kit provides standardized, fully automated purification of

total RNA from cells. 

■ RNA is purified from a wide range of cell inputs with consistent

efficiency and purified RNA performs reliably in sensitive RT-PCR

analysis.

■ Highly pure RNA enables reliable RT-PCR, which allows sensitive and

accurate gene expression analyses.
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Ordering Information
Product Contents Cat. no.

MagAttract RNA Cell Mini  MagAttract Suspension E, Buffers, RNase-free DNase, 958336
M48 Kit (192)

BioRobot M48 workstation Robotic workstation for automation of magnetic particle technology 9000708

Related Products

MagAttract RNA Tissue Mini MagAttract Suspension E, Buffers, RNase-free DNase, 959336
M48 Kit (192)

QuantiTect Probe RT-PCR Kit (200) For 200 x 50 µl reactions: 3 x 1.7 ml QuantiTect Probe 204443 
RT-PCR Master Mix (providing a final concentration of
4 mM MgCl2), 100 µl QuantiTect RT Mix, 2 x 2 ml 
RNase-free water

Omniscript RT Kit (50) For 50 reverse-transcription reactions: 200 units Omniscript 205111
Reverse Transcriptase, 10x Buffer RT, dNTP Mix (containing 
5 mM each dNTP), RNase-free water
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Trademarks and disclaimers

QIAGEN®, BioRobot®, MagAttract®, Omnisript®, QuantiTect™ (QIAGEN Group).   

QIAGEN Robotic Systems are not available in all countries; please inquire.

The BioRobot EZ1 and EZ1 Kits are intended as general-purpose devices. No claim or representation is intended for their use in identifying any specific organism or for a specific clinical use (diagnostic, prognostic,
therapeutic, or blood banking). It is the user's responsibility to validate the performance of BioRobot workstations and QIAGEN Kits for any particular use, since their performance characteristics have not been validated for
any specific organism. BioRobot workstations and QIAGEN Kits may be used in clinical diagnostic laboratory systems after the laboratory has validated their complete system as required by CLIA '88 regulations in the U.S.
or equivalents in other countries. 

The PCR process is covered by U.S. Patents 4,683,195 and 4,683,202 and foreign equivalents owned by Hoffmann-La Roche AG

Purchase of QIAGEN products for PCR containing Taq DNA Polymerase, HotStarTaq DNA Polymerase, or ProofStart 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 U.S. Patents 4,683,195 and 4,683,202 and foreign equivalents owned by Hoffmann-La Roche AG.*

The 5' nuclease process is covered by patents owned by Roche Molecular Systems, Inc. and F. Hoffmann-La Roche Ltd.
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Visit us at www.qiagen.com or contact QIAGEN today to discover how automated RNA
preps enable sensitive and accurate gene expression analysis!

Australia ■ QIAGEN Pty Ltd ■ Orders 03-9489-3666 ■ Fax 03-9489-3888 ■ Technical 1-800-243-066

Canada ■ QIAGEN Inc. ■ Orders 800-572-9613 ■ Fax 800-713-5951 ■ Technical 800-DNA-PREP (800-362-7737)

France ■ QIAGEN S.A. ■ Orders 01-60-920-920 ■ Fax 01-60-920-925 ■ Technical 01-60-920-930

Germany ■ QIAGEN GmbH ■ Orders 02103-29-12000 ■ Fax 02103-29-22000 ■ Technical 02103-29-12400

Italy ■ QIAGEN S.p.A. ■ Orders 02-33430411 ■ Fax 02-33430426 ■ Technical 02-33430414

Japan ■ QIAGEN K.K. ■ Telephone 03-5547-0811 ■ Fax 03-5547-0818 ■ Technical 03-5547-0811

Switzerland ■ QIAGEN AG ■ Orders 061-319-30-30 ■ Fax 061-319-30-33 ■ Technical 061-319-30-31

United Kingdom ■ QIAGEN Ltd. ■ Orders 01293-422-911 ■ Fax 01293-422-922 ■ Technical 01293-422-999

USA ■ QIAGEN Inc. ■ Orders 800-426-8157 ■ Fax 800-718-2056 ■ Technical 800-DNA-PREP (800-362-7737)
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