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Improved extraction of total nucleic acid from microbiome samples 
with a new EZ2® PowerFecal® Pro DNA/RNA method

Viral extraction verified by dPCR

Conclusions
Optimizing an automated nucleic extraction workflow allowed us to both streamline the workflow 
and improve performance in terms of yield and purity, while maintaining the community composition 
seen by the widely used PowerSoil Pro/PowerFecal Pro manual extraction procedures. We believe 
this improved method using the EZ2 instrument will assist researchers investigating the microbiome:

•	High and specific yields of DNA and/or RNA using the same kit

•	Automated, streamlined workflow

•	 Isolation of bacterial, archaeal, fungal and viral nucleic acids

•	 �Optimized for inhibitory substances like stool. External testers have successfully used the method 
on skin, genital, and oral swabs, and other human microbiome samples.

The methods and products presented here are intended for molecular biology applications. These methods and products are 
not intended for the diagnosis, prevention, or treatment of a disease. For up-to-date licensing information and product-specific 
disclaimers, see the respective QIAGEN kit instructions for use or user operator manual. QIAGEN instructions for use and user 
manuals are available at www.qiagen.com or can be requested from QIAGEN Technical Services (or your local distributor). 
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Lysis method optimization. Mechanical lysis is the most efficient method for extracting microbiomes. Though compatible with the extraction, 
addition of enzymatic lysis to the mechanical lysis does not improve yield or change community composition.

Chemistry optimization. Multiple combinations of lysis, inhibitor removal technology, bind, and wash chemistry were investigated to optimize 
the binding on magnetic beads. QA PF Pro: QIAamp® PowerFecal Pro; QS PF Pro: QIAsymphony PowerFecal Pro.

Comparison with existing protocols. 
Four different stool samples were aliquoted 
and extracted with the new chemistry, 
targeting either total nucleic acid, DNA 
only, or RNA only. Performance was then 
benchmarked to the well-established 
PowerSoil® Pro/PowerFecal Pro spin 
column chemistry.

Efficient removal of inhibitors. Extracted eluates were spiked into a qPCR assay for an internal control. ΔCq was measured to detect the internal 
control to measure inhibition when water was used as a template. 

DNA extraction workflow with the 
QIAamp PowerFecal Pro DNA Kit.

Nucleic acid extraction workflow with 
the EZ2 PowerFecal Pro DNA/RNA Kit.

Improvements and standardization of nucleic acid extraction methods are 
needed to meet the needs of microbiome research, in order to provide 
the most unbiased representation of the sample. We investigated multiple 
methods to identify an automation-friendly improved protocol.

We extracted inhibitor-free DNA and RNA simultaneously from human 
microbiome samples. Yield and purity were evaluated using spectrophotometric 
and fluorometric assays, bacterial content was analyzed with PCR and 
sequencing-based assays, and inhibitor removal was investigated using 
specialized PCR assays. The most promising approaches were evaluated 
for their suitability for automation on a liquid handling device.

The resulting method provides a useful microbiome extraction technology 
which is suitable for a wide spectrum of human microbiome samples 
and is equally efficient at isolating DNA and RNA. Having an unbiased, 
high-efficiency, widely applicable nucleic acid extraction method will aid 
standardization and comparability across microbiome samples.

We investigated every aspect of the extraction process in large experimental matrices to find 
improvements in performance, comparing lysis methods and chemistries to determine the combinations 
that enable both RNA and DNA extraction at improved efficiencies.

The newly developed method was benchmarked against other magnetic-bead based microbiome or 
fecal/stool protocols from other suppliers.

Stool samples are often inhibitory and difficult to extract pure nucleic acid from.  This can be seen in 
the performance of many competing methods. The new EZ2 PowerFecal protocol efficiently removes 
inhibitors.

Stool A Stool B Stool C Stool D 

Lysis and chemistry findings were used to create an optimized chemistry which was then benchmarked 
against established protocols.

Abstract Lysis and chemistry optimization

Comparison with other methods: Yield Comparison with other methods: Purity Highly consistent sequencing results

High and specific yields of DNA and RNA Chemistry improvements streamline workflow

Higher extraction yields than with existing methods. The new and optimized EZ2 PowerFecal method presented here performs better than 
existing methods.

Better purity results than with existing methods. The discordant yield values from Supplier O are explained by the impurities seen by 
UV-Vis. Supplier Z and, to some degree P and T, also have impure eluates. This highlights the importance of using more than one analysis method to 
measure yield and purity.

Amplicon sequencing. 16S V4 rRNA was profiled by Illumina amplicon sequencing from two extraction methods under comparison 
(automated, magnetic-bead-based EZ2 PowerFecal Pro vs. spin-based PowerFecal Pro). Highly similar community compositions indicate the 
reproducibility of the new method. 

Principal coordinate analysis. Analysis based on the 
Bray-Curtis dissimilarity matrix underlines the similarity of 
the microbial profiles, derived from two different nucleic 
acid extraction protocols. The data points cluster by stool 
sample not by extraction protocol. 
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PMMoV detection by digital PCR. A dPCR assay against PMMoV (Pepper mild mottle virus, a common indicator target in stool or wastewater) 
shows high sensitivity and comparable results between the established manual method and the new automated method on the EZ2. RNY PF Pro: 
RNeasy PowerFecal Pro; EZ2 PF Pro: EZ2 PowerFecal Pro.  

•	 �Highest yields for both DNA and 
RNA were achieved with the new EZ2 
PowerFecal Pro protocol

•	 �Some kits, such as Supplier O, had 
divergent results between UV-vis and 
fluorometric methods, which is an 
indicator of contamination

•	 �EZ2 protocols were highly consistent 
and concordant between measurement 
methods

Load samples and
pre�lled cartridges

Run the
preprogrammed protocol

Receive noti�cation 
of run completion

QIAamp PowerFecal Pro DNA Kit Procedure

Prepare sample

Cell lysis

Add Solution CD2

Add Solution CD3
Load into MB Spin Column

Wash with Solution EA
Wash with Solution C5

Add stool sample to PowerBead Pro Tube
Add Solution CD1

Attach to Vortex Adapter or place 
into TissueLyser III
Homogenize

Bind DNA

Wash

Inhibitor Removal
Technology

Elute Elute with Solution C6

QIAamp PowerFecal Pro DNA Kit Procedure

Prepare sample

Cell lysis

Transfer supernatant
to the EZ2

Add stool sample to PowerBead Pro Tube
Add Solution CD1

Attach to Vortex Adapter or place 
into TissueLyser III
Homogenize

Bind total RNA
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Wash 
DNase digestion
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