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Product survey:  DNA/RNA isolation

Spoilt for Choice
Finding the best kit for RNA or DNA extraction from a certain organism or tissue is definitely not an easy task. 
You may choose from a plethora of available kits and, of course, every vendor claims that his kit is the best.

HARALD ZÄHRINGER

In this respect, little seems to have 
changed since the days when I extract-
ed RNA from yeast 10 years ago. Back 

than I performed a lot of northern blots 
and routinely extracted RNA from baker’s 
yeast. To this end, I used the classical phe-
nol-chloroform-isoamylalcohol (PCI) ex-
traction. Though working with phenol and 
chloroform is not terribly amusing, PCI ex-
traction works perfectly well and I usually 
got tons of RNA for my northerns. 

I remember one day in the lab, when 
two sales representatives from a major kit 
manufacturer entered the room present-
ing their latest RNA extraction kit (which 
incidentally the company still includes in 
its current product portfolio!). “Why aren’t 
you doing the RNA extraction with our 
new kit?” they asked in a friendly manner. 
“I usually get plenty of pure RNA 
with the PCI extraction protocol. 
I don’t need a kit”, I succinctly re-
plied. These two guys, however, 
were really hard to convince. To 
end the discussion and get them 
out of the lab, I finally promised 
to give their kit a try.

Disappointing RNA Kit
So the next morning I dis-

rupted the yeast cells with glass 
beads in a bead-mill homogeniser 
as I always did but instead of per-
forming a PCI extraction with the 
lysate, I followed the instructions given in 
the manual of the RNA extraction kit. The 
kit was based on RNA binding to a silica-gel, 
so the protocol was rather straightforward 
and went something like this: Add some 
ethanol to the lysate, apply the sample to a 
column and spin it down, wash three times 
with buffers XYZ and elute RNA with water. 
A simple and fast procedure, without us-
ing phenol and chloroform. That was a real 
plus! However, after spinning down the re-
action tube containing the eluate and look-
ing at the bottom of the cup – I saw noth-
ing! With the PCI extraction I usually got 
a big, fat, easily visible RNA pellet. At first 
I thought I had probably missed a point in 
the protocol or made some other mistake 

and tried once more. However, once again, 
no RNA materialised after elution. Finally, I 
threw the kit into the bin, grabbed the phe-
nol bottle and ran a PCI extraction to get 
some RNA before the whole day was wast-
ed with things that didn’t work.

Big differences
Don’t get me wrong. I am not against 

kits and I have used them whenever they 
were faster or easier to handle than a tradi-
tional lab protocol. However, even RNA ex-
traction kits that work usually differ in their 
performance. Deng et al. for example, com-
pared the performance of six commercially 
available RNA extraction kits and in 2005 
published their results in a Journal of Veteri-
nary Diagnostic Investigation paper (17, 574-
578). They simply extracted RNA from dif-

ferent pig tissues and blood and evaluated 
as to whether or not they could get enough 
pure material to detect classical swine fever 
virus (CSFV) with a qualitative real-time 
RT-PCR. Deng and his colleagues found that 
“All six methods are more or less useful for 
the detection of CSFV by real-time and con-
ventional RT-PCR in swine-blood and tissues. 
However, some of the six reagents offer cer-
tain advantages not common to all six extrac-
tion procedures. For example, RNA extract-
ed by the TRIzolLS reagent [Invitrogen] con-
stantly had the highest yield; RNA extracted 
by the RNAqueous [Ambion] kit had the high-
est A260/A280 ratio for almost all samples; 
and RNA extracted by the NucleoSpin RNAII 
[BD Biosciences] and the GenElute mamma-

lian total RNA kit [Sigma-Aldrich] was most 
likely to be free of genomic DNA contamina-
tion.” So in this case, you may choose be-
tween yield, purity or gDNA contamination 
free RNA. 

Manual operation vs. RNA extractor
Petrich et al. presented similar results in 

a Canadian multi-centre comparison of nu-
cleic acid extraction methods of SARS Coro-
navirus-RNA in stool specimens published 
last year in the Journal of Clinical Microbi-
ology (Vol. 44, No. 8 2681-2688). They also 
included automatic RNA extraction meth-
ods in their study and came to the conclu-
sion that “Automated extractors may not per-
form the best with this specimen type and the 
advantages of high throughput may sacrifice 
performance.” That’s good news for all labs 

with a limited budget that can-
not afford expensive RNA ex-
tractors. 

What holds true for 
RNA extraction also applies to 
DNA extraction. In particular, 
the performance of DNA ex-
traction from hard to lyse fun-
gal cells may largely depend on 
the extraction kit used. Freder-
icks et al. (2005, J. Clin. Micro-
biol. Vol 43, No 10, 5122-5128), 
for example, found that “differ-
ences among the DNA yields from 
the six extraction methods [they 

used] were highly significant.” This group 
had compared the recovery of DNA from As-
pergillus fumigatus conidia and Candida al-
bicans cells present in bronchoalveolar lav-
age fluid. 

Though, for example in clinical diag-
nostics, it may admittedly be useful to know 
which kit gives the best results; it is aston-
ishing to see just how many papers have 
actually been published that simply com-
pare commercially available RNA/DNA ex-
traction kits. If, after scouring these, you 
are still unable to find one describing the 
extraction method that suits your needs, 
there is no other way than to try to find out 
for yourself, which kit really works best for 
your application.    

Searching for the RNA pellet.
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Company

DNA/RNA Isolation

Product name Extraction method Miscellaneous, Specialities, Generally Price [EUR]Sample types

Active Motif 
www.activemotif.com, Belgium
Contact: E. Jans, D. Meents, 
Phone: +32 (0)2 653 0001
cseurope@activemotif.com

Applied Biosystems
Applera Deutschland 
Germany
Contact:
Phone: +49-6151-9670 5335 
Germany.order@
eur.appliedbiosystems.com

AppliChem
Germany 
www.applichem.de 
Contact: Wolfram H. Marx 
Phone +49(0)6151/9357-45
w.marx@applichem.de

Ambion
An Applied Biosystems 
Business, England 
www.ambion.com
Contact:
Edyta Bocian, Julia Neuwirth
Product Manager: 
Christina Buchanan 
Phone: 0800 182 3578
eurotech@ambion.com

BioCat
Germany
www.biocat.de
Contact: Elke Gamer
Phone +49-6221-7141516
gamer@biocat.de

mTRAP

TaqMan Gene Expression 
Cells-to-CT Kit

RecoverAll Total Nucleic 
Acid Isolation Kit for FFPE

mirVana miRNA Isolat. Kit

mirVana PARIS Kit

RNAqueous-Micro Kit

Total RNA Isolation 
Spin-Kit

Plas/mini Isolat. Spin-Kit 

Plas/midi Isolat. Spin-Kit 

maxXbond

maxXmore MINI 

maxXbond AX

maxXmore AX

DNA Isolation Spin-Kit 

DNA Enzyme-free Isolation 
Spin. Kit 

Geno/mini DNA Isolation 
Spin-Kit

Geno/midi DNA Isolation 
Spin-Kit

Geno/miracle DNA 
Isolation Spin-Kit 

DNA Blood Isolat. Spin Kit 

DNA Swab Isolation 
Spin-Kit

DNA Isolation Kit 

DNA Isolation Reagent for 
Genomic DNA 

MagMAX-96 Total RNA 
Isolation Kit

MELT Total Nucleic Acid 
Isolation System

RecoverAll Total Nucleic 
Acid Isolation Kit for FFPE

mirVana miRNA 
Isolation Kit

RNAqueous-Micro Kit

RiboPure- Kit

High Purity Plasmid 
Purification Kits 

Rapid Plasmid 
Purification Kits

Norgen Plasmid and BAC 
Purification Kits

Genomic DNA Isolation Kit 
(Cells & Tissue)

FitAmp Genomic DNA 
Purification Kits (Tissue 
Sections, Plasma, Serum)

 Poly T gripNA probe

 Fast   96- or 384-well culture plates  
 Automatable   MasterMix format 

 Isolates DNA and miRNA containing total RNA 
suitable for qRT-PCR, qPCR, mutation screening, 
and microarray analyses

 Total RNA and enriched small RNA <200 nt

Native proteins & Total RNA and enriched 
small RNA <200 nt

 For LCM applications with LCM Staining Kit

 Binding capacity: 100 μg RNA per column
 For RT-PCR, cDNA synthesis, Northern blotting

Binding capacity: 20 μg DNA per column

 Binding capacity: 200 μg DNA per column

 For 20-fold re-use of silica mini-columns

 Used in combination with maxXbond 
regenerated silica columns

F. multiple-use of anion exchanger-based col.

Combination w. maxXbond AX regenerated col.

 Binding capacity: 10 μg DNA per column 

 Binding capacity: 10 μg DNA per column

 Binding capacity: 20 μg DNA per column

 Binding capacity 100 μg DNA

 Binding capacity 20 μg
 Includes Proteinase K.

 Binding capacity: 10 μg DNA

 Binding capacity: 10 μg DNA

For DNA fragments larger than 100 bp
 Highest yield for fragments >300 bp

 DNA recovery: 70-100 %

 Enhanced lysis/binding conditions to 
accommodate larger sample inputs

Genomic DNA removal  
 Preserve RNA for days in tissue lysates

 No overnight Protein. K digest. requir.   Obtain 
typical yields of >50% that of unfixed tissue

 miRNA, siRNA, shRNA, & snRNA analysis 
 Compatible with virtually all cell & tissue types 

 Now includes reagents/protocol for RNA 
recovery from LCM samples

 Ideal for the most stringent downstream 
applications  Handles problematic samples 

 Reproducible purification of high- & low-copy 
plasmids

 Purification of high-copy plasmids up to 45 kb 

 Purification of high- & low-copy plasmids & 
BAC DNA

 Isolation of genomic DNA from 1-2 x 106 cells 
or 5 mg tissue 

 Efficient and consistent DNA isolation
 Rapid processing of multiple samples

540,- (Maxi)
595,- (Midi)
415,- (Total)

1131,-
3844,-

304,-

286,-

302,-

284,-

71,80 (25 iso.) 
240,90 (100)

65,60/288,30

56,90

42,- (125 regener.)
69,40 (250 regen.)

24,20/68,30/317-
(50x, 250x, 1250x)

On request

On request

65,10

56,90
247,10

93,80
411,80

97,-

70,50
251,50

100,30 / 445,40 

56,80
194,40

89,60

89,00

304,-

314,-

304,-

302,-

284,-

372,-

155,- to 455,-

94,- to 315,- 

125,-

261,-

139,- to 
395,-

Magnetic

No extraction, direct from 
cells to RT-PCR in 7 min

Filter-based

Filter-based

Filter-based

Organic extraction

Silica

Silica

Ion exchange membrane

-

-

-

-

Silica

Silica

Silica

Ion exchange membranes

High affinity anion 
exchange membrane 

Silica

Silica

Silica batch procedure 

Guanidine-detergent lysis, 
subseq. DNA precipitation

Guanidin. thiocyanate-bas. 
solution/magnet. beads

Digestion master mix and 
magnetic beads

Column-based purification 
after deparaffinization

Organic extraction/col.-
based RNA purification

Column-based RNA 
purification

Organic cell disruption/
column purification

Ion exchange resin

High-capacity silica 
membranes

Resin

Cell lysis, incubation with 
enzyme mix, precipit. w. 
absol. ethanol, centrifugat.

Spin column-based

Tissues or cells

Cells

FFPE tissue

Tissue and cells

Tissue and cells

Tissue and cells

Cells or tissue from human, animal, 
bacteria

Bacteria culture

Bacteria culture

-

-

-

-

DNA on agarose gels 

DNA from enzyme reactions. 
Maximum loading volume: 700 μl

Blood (100 μl), cell culture cells (106

cells); bact. (108 cells), tiss. (15 mg)

Blood (2 ml); cell cult. cells (107), 
bact. (5x109 cells), tiss. (100 mg)

For universal genomic DNA 
purification from difficult sources

Blood cells

Swabs

Plasmid DNA or DNA from agarose 
gels

Human, animal, plant, yeast, bacteria, 
viruses

total RNA from cultured cells, mam-
malian tissues and plants

RNA or DNA

DNA, RNA, and small RNA isolation 
from FFPE samples

-

-

RNA

Bacterial cultures used for plasmid 
DNA propagation

Bacterial cultures used for plasmid 
DNA propagation

Bacterial cultures used for plasmid 
DNA propagation

Mammalian cells or tissue

Fresh or paraffin-embedded tissue 
sections, microdissection samples.
Serum, plasma, body fluids.




