
Automation of the Ambion MagMAX-96 Viral 
RNA Isolation Kit on the Caliper Life Sciences 
Sciclone ALH 3000 Workstation 
Introduction
High quality viral RNA for veterinary assays is essential for rapid viral identification. For high throughput RNA isolation, 
solid phase binding methods using glass fiber filters and paramagnetic beads have been developed to replace phenol/
chloroform extraction. The ability to perform high throughput viral RNA isolation from diverse samples is highly desirable 
to increase laboratory efficiency, reduce labor cost, and improve viral detection. The Ambion MagMAX magnetic bead-
based technology has been successfully adapted for automated sample processing on the Caliper Life Sciences Sciclone 
ALH 3000 workstation.  

The MagMAX-96 Viral RNA Isolation Kit can be used for viral RNA/DNA purification from a variety of animal tissues, as 
well as from blood, serum, plasma, milk, swabs (e.g., oral, cloacal), and feces. Small elution volumes (only 20–50 µL) 
provide concentrated, purified RNA for convenient streamlining of downstream applications. The ability to perform high 
throughput viral RNA isolation from diverse samples enables rapid animal viral detection.

As described below, Applied Biosystems has successfully validated the MagMAX-96 Viral RNA Isolation Kit on the Caliper 
Life Sciences Sciclone ALH 3000 workstation.  Here RNA was isolated from an Asuragen Armored RNA particle (a syn-
thetic viral pseudo particle containing an RNA oligo) spiked into diverse biological sample types including human plasma, 
bovine serum, raw bovine milk, and brain heart infusion (BHI) medium (commonly used for swab sample storage). Recov-
ery of the RNA from the Armored RNA was highly consistent across the various media types and no cross-contamination 
was observed.

Materials and Methods

Instrumentation:					      
MagMAX-96 Viral RNA Isolation Procedure:

Caliper Life Sciences Sciclone ALH 3000 workstation 
equipped with high volume head, gripper, Z-8, I/O box, 
and VARIOMAG® On-deck shaker

Reagents:
•	MagMAX-96 Viral RNA Isolation Kit, (# AM1836)

•	100% Ethanol

•	100% Isopropanol

Consumables:
•	U bottom plate: provided with the MagMAX-96 
	 Viral RNA Isolation Kit.

•	2 mL V bottom plate (Corning, #3960)

•	12 column reservoir (Innovative Microplate, #S30016)

•	150 μL barrier 96 SBS racked pipette tips
	 (Caliper Life Sciences,  #111426)

Starting Materials:
•	Lambda DNA (Applied Biosystems)
•	Armored RNA® containing a Xeno™ RNA specific sequence (Asuragen)
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Biological Samples

Sample RNA

1. Add Lysis/Binding Solution

2. Add Bead Resuspension Mix

3. Shake for Five Minutes

4. Capture and Wash Beeds Twice

5. Capture and Wash Beads 
    Two More Times

6. Elute Total RNA



Ambion and Applied Biosystems products are for Research Use Only, not for use in diagnostic procedures.  

The MagMAX-96 Total RNA Isolation Kit or portions thereof is manufactured and sold under license from 
GE Healthcare under U.S. Patent Nos. 5,523,231 and 5,681,946 and other foreign patents. End Users are 
specifically not authorized to and are forbidden from reselling, transferring or distributing any products 
either as a stand alone product or as a component of another product.

Ambion is a registered trademark and MagMAX is a trademark of Ambion, Inc. in the US and/or certain 
other countries.  All other trademarks are the sole property of their owners.

Results
Figure 1A. Well Samples

				            Figure 1B. Results Chart

Figure 1C. Results Graph

Figure 1. No Cross-Contamination and Highly Consistent RNA Recovery with the Ambion MagMAXTM-96 Viral RNA Isolation Kit. 50 µL of human 
plasma, bovine serum, raw bovine milk, and brain heart infusion (BHI) medium was distributed to 3 columns of a 96-well plate. Then the Armored 
RNA containing a Xeno RNA specific sequence was spiked into the wells noted in red (1A) while the gray wells received no spike. The plate was 
then processed according to the MagMAX-96 Viral RNA Isolation Protocol using the Caliper Life Sciences Sciclone ALH 3000 workstation. Following 
isolation, the samples were analyzed for the presence of XenoRNA. XenoRNA target amplification results corresponded perfectly to the XenoRNA 
negative and positive sample well distribution (1B). *** denotes no amplification.  No cross contamination was observed.  To monitor consistency 
of recovery across the plate lambda DNA was added to the lysis/binding solution at a concentration of 0.25 ng/ sample.  Analysis with qPCR target-
ing Lambda DNA was performed along with the qRT-PCR for the XenoRNA amplification.  Amplification of lambda DNA across the plate and Am-
plification of XenoRNA in the spike positive wells was highly consistent with average CT of 32.4 ± 0.25 and   38.632.4 ± 0.46, respectively (1C) .

Conclusions
The Ambion MagMAX-96 Viral RNA Isolation Kit has been optimized for use with biological fluids and cell-free samples includ-
ing serum, plasma, swabs, and cell culture media. RNA isolation from cell-free samples presents some unique challenges com-
pared to RNA isolation from tissues or cultured cells. These include low viral titers, large volumes to be processed, and sample 
complexity. The MagMAX magnetic bead-based technology provides a fast, simple, and easily automatable method for viral 
RNA and DNA isolation. DNA and RNA input levels ranging from 20 copies to 25 x 106 copies can be quantitatively recovered 
from plasma, serum, and milk. MagMAX RNA binding beads selectively bind nucleic acids. This approach results in more con-
sistent RNA recovery and more thorough DNA treatment than glass fiber filter-based RNA methods as the RNA binding beads 
can be fully resuspended in solution to enable more thorough mixing, washing, and elution. The use of Ambion MagMAX-96 
Viral RNA Isolation Kit on the Caliper Life Sciences Sciclone ALH 3000 workstation provides a quick, robust method for high-
throughput viral RNA/DNA isolation.
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