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Maxwell® 16 LEV simplyRNA Tissue Kit: A Comparison 
to QIAcube® and TRIzol® Methods
A Maxwell® 16 LEV simplyRNA Tissue Kit Application Note

Materials Required

• Tissues: Mouse Brain, Heart, Liver, Kidney,  
 Spleen
• Maxwell® 16 LEV simplyRNA Tissue Kit 
 (Cat.# AS1280)

Instrument Requirements

• Maxwell® 16 Instrument (Cat.# AS2000)  
 with firmware version 4.8 
 or Maxwell® 16 Instrument (Cat.# AS3000)  
 with firmware version 1.3
• High-Strength Magnetic Rod and Plunger Bar  
 Adaptor (Cat.# SP1070)

Performance Comparison
• RNeasy® Mini QIAcube® Method
• TRIzol® extraction

Introduction

The purification and analysis of targeted RNA is one of the most important 
techniques used to monitor the expression of genetic information within tissues. 
Purified RNA is routinely used in applications such as reverse transcriptase-
mediated real-time PCR (RT-qPCR), cDNA synthesis and gene expression profiling 
such as microarray analysis in which the dynamic changes in gene expression 
during cellular response of natural or induced factors are monitored.  

While the isolation of high-quality RNA is a critical step for the generation of 
meaningful experimental information, the actual process of isolating RNA can be 
tedious, complex and labor-intensive. Obtaining high-concentration RNA is espe-
cially important given the sensitivity and small input volume requirements of 
gene-expression applications. The Maxwell® 16 System was developed to meet the 
needs of low- to moderate-throughput users by providing automated purification 
of high-quality nucleic acid without considerable cost, training or maintenance. 
The Maxwell® 16 System extracts nucleic acid using paramagnetic particles, al-
lowing optimal capture, wash and elution of the target material. Because there are 
no clogs, drips, splashing or aerosols, the contamination risk is greatly reduced. 
The instrument processes up to 16 samples in 30–60 minutes, depending on the 
sample type. 

The Maxwell® 16 LEV simplyRNA Tissue Kit offers a simple protocol for isolating 
RNA from fresh or frozen tissue pellets. This application note compares the per-
formance of the Maxwell® 16 LEV simplyRNA Tissue Kit with automated extraction 
using the RNeasy® Mini QIAcube® Kit and manual extraction using TRIzol® Reagent. 

Methods 

Ten, twenty or thirty milligram quantities of mouse liver, brain, heart, kidney and 
spleen (Pel-Freez) were homogenized using a Tissue-Tearor™ (BioSpec) according 
to the recommended method for each purification system. For the Maxwell® 16 
LEV simplyRNA Tissue method, 200μl of Homogenization Buffer + 2% 1-thioglyc-
erol and 200µl of Lysis Buffer were used per sample. For the RNeasy® method, 
350μl (standard) or 600μl (large samples) of Buffer RLT + beta-mercaptoethanol 
were used per sample. For the TRIzol® method, 500μl of TRIzol® was used per 
sample. Maxwell® 16 LEV simplyRNA and QIAcube®-processed samples were 
eluted in 50μl, and TRIzol® samples were eluted in 100μl of nuclease-free water. 
Some characteristics of the tissues used are listed in Table 1.
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Table 1. Characteristics of Tissues Processed.

Tissue Type Characteristics and Comments

Brain Fatty tissue; difficult to isolate RNA.
Heart Low RNA yield.
Liver High-yield, commonly used tissue.
Kidney High-yield tissue.

Spleen
High-yield, but contains high levels of 
RNase, making extraction difficult.

RNA Concentration, Yield and Purity

Concentration, yield, and purity of the RNA samples were de-
termined using a NanoDrop®-1000 instrument. Real-time PCR 
was performed using the GoTaq® 2-Step RT-qPCR System and 
a Bio-Rad CFX96™ Real-Time PCR instrument. RNA was 
reverse transcribed using random primers and 
ß2-microglobulin was used as the target for amplification during 
qPCR.

RNA samples were tested for DNA contamination using ß-actin 
primers in TaqMan® assays (Applied Biosystems). RNA (100ng; 
5μl) was added to the TaqMan® assay in a 20μl total reaction 
volume. Mouse genomic DNA ranging from 100ng to 0.01ng 
was included as a standard to accurately quantitate the amount 
of DNA present in RNA samples. The Agilent 2100 Bioana-
lyzer (Agilent Technologies) was used to compare the integrity 
of RNA samples from each purification system. RNA Integrity 
Number (RIN) values were calculated for 1μl samples ranging 
from 25–500ng/μl using the Agilent RNA 6000 Nano Kit.

Results

RNA Yield and Purity

The Maxwell® 16 LEV simplyRNA Tissue Kit is designed to 
process 10mg of tissue. In these experiments, purification from 
20mg and 30mg of tissue was evaluated to determine perfor-
mance with higher amounts of tissue. In some tissues with lower 
RNA yield (brain, heart), an increase in yield is observed using 
higher amounts of starting material. With high-yield tissues 
(kidney, liver, spleen), we did not see proportional gains in yield 
across the range (Figure 1). Also, in some cases with high-yield 
tissues, there was a decline in yield using 30mg of starting 
material, which is to be expected when the concentration of 
RNA is very high. In all cases, the 10 and 20mg Maxwell® 16 
simplyRNA Tissue samples generated comparable yields to the 
QIAcube®  RNeasy® -purified samples. Note that the QIAcube®  
method has a special protocol for 30mg of tissue, as that quan-
tity is not in the standard range of the RNeasy®  kit against 
which we benchmarked.

Figure 1. Yield (in µg; Panel A) and purity (Panel B and C) of RNA isolated 
from 10, 20 and 30mg samples of mouse liver, brain, heart, kidney and 
spleen tissue using RNeasy® (QIAcube®), Maxwell® 16 simplyRNA and 
TRIzol® methods. Data shows the mean and standard deviation for n=3 

replicates per sample
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RNA purity for Maxwell® 16 LEV simplyRNA tissue samples 
meets or exceeds A260/A280 and A260/A230 ratios of RNeasy® 
Mini QIAcube® kit-purified samples for all the amounts tested. 
TRIzol® showed evidence of contamination with low A260/A280 
and A260/A230 ratios. Ratios for Maxwell® 16 LEV simplyRNA 
Tissue Kit-purified samples were >2.0 (Figure 1).

Amplifiability

In addition to RNA yield, most downstream applications require 
RNA without interfering compounds or inhibitors that may 
negatively affect amplification. When 100ng of RNA purified 
from tissue samples was used in RT-qPCR, the calculated Ct 

values for simplyRNA samples were equivalent to or below 
those obtained for RNeasy® QIAcube® samples (Figure 2). 
These data indicate that Maxwell® 16 simplyRNA purifies 
highly amplifiable RNA without the carryover of potential 
inhibitors that may be present in the RNeasy® QIAcube® and 
TRIzol® kits.

Figure 2. Amplifiable RNA for all three kits. Panel A. Ct values for 

normalized RNA samples as determined by GoTaq® 2-Step RT-qPCR. One 
hundred nanograms of RNA was used for each RT reaction. Ten microliters 
of the RT reaction was used for qPCR. Standard deviations are shown 
for n=3 reactions. Panel B. Relative amplifiable RNA. Data were derived 
from Ct values and relative amplification was determined for each kit as 

benchmarked to QIAcube®. 

gDNA Contamination

To test for gDNA contamination Ct values were calculated from 
TaqMan® assays using ß-actin primers with mouse genomic 
DNA standards. RNA purified by Maxwell®  16 simplyRNA 
Tissue Kit had significantly reduced amounts of gDNA con-
tamination compared to samples purified with the RNeasy® 

Mini QIAcube®  kit and TRIzol®  methods. The RNeasy® method 
showed a 7- to 14-fold increase in gDNA contamination over 
the simplyRNA method, while TRIzol® -purified samples 
showed a 12- to 94-fold increase (Table 2).

Table 2. Average Amount of DNA Present in 100ng of RNA Iso-

lated. Standard deviations shown for n=3 samples.

Kit Heart Brain Kidney

Maxwell® 16 LEV
simplyRNA Tissue

0.06+0.02 0.11+0.02 0.14+0.03

RNeasy®/QIAcube® 0.44+0.10 0.80+0.08 1.99+0.58

TRIzol® 0.94+0.37 10.38+2.78 1.68+0.98

Bioanalyzer Analysis

The Agilent 2100 Bioanalyzer was used to compare the integ-
rity of the purified RNA samples. The RIN for each sample is 
shown in Figure 3, with a value of 10 being the best possible 
score. RIN values for RNA purified by Maxwell®  16 LEV sim-
plyRNA Tissue method varied between tissue types but com-
pared favorably with those for the RNeasy®  Mini QIAcube®  
Kit, and were consistently equal to or higher than those for 
TRIzol®  Reagent. 

Figure 3. Average RIN for RNA samples purified by the various 
purification systems as determined by the Agilent 2100 Bioanalyzer. 
Standard deviations are shown for n=3 samples of each type.
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Conclusion

Performance of the Maxwell® 16 LEV simplyRNA Tissue Kit 
compares well with that of the RNeasy® Mini QIAcube® kit. 
For difficult, low-yield tissues, the Maxwell®16 LEV 
simplyRNA Tissue Kit outperformed RNeasy® Mini QIAcube® 
and gave equivalent performance with high-yield tissues. 
RNA was purified successfully from a variety of tissues, was 
of consistently high quality and purity, and was suitable for 
use in a variety of downstream applications.

GoTaq and Maxwell are registered trademarks of Promega Corporation.

CFX96 is a trademark of Bio-Rad Laboratories, Inc. NanoDrop is a registered trademark of Thermo Fisher 
Scientific. RNeasy and QIAcube are registered trademarks of Qiagen GmbH Corporation. TaqMan is a registered 
trademark of Roche Molecular Systems, Inc. TRIzol is a registered trademark of Molecular Research Center, Inc. 
Tissue-Tearor is a trademark of BioSpec Products, Inc.

Products may be covered by pending or issued patents or may have certain limitations. 
Please visit www.promega.com for more information.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
>
    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>
>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


