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Acetone precipitation results in SDS depletion 

and detection of low abundant proteins



Introduction 
Proteomic analysis typically starts with sample preparation. Initial 
protein extraction alone is responsible for a wide range of variability 
and influences the success of the analysis. Consistent and 
reproducible methods are essential in minimizing sample loss and 
improving peptide detection. In this study we used the ProTrap XG to 
investigate the effect of SDS on protein extraction and precipitation 
efficiency to improve the consistency in sample preparation.

The ProTrap XG is a two-stage filtration cartridge that facilitates 
sample precipitation and detergent removal. The filtration cartridge 
offers up to 99.8% SDS removal through acetone precipitation. An 
optional solid-phase extraction cartridge further cleans up the sample. 

Method
A standard protein mix of beta-galactosidase, 
cytochrome c and enolase-1 or protein extract from 
S.Cerevesiae were precipitated in the presence of 2% 
SDS using the ProTrap XG filtration cartridge. Samples 
were then re-solubilized in 8M urea prior to trypsin 
digestion in the ProTrap Filtration Cartridge as well as in 
a in-solution digestion with no SDS as a control. 
Digested peptides were de-salted using the reverse-
phase SPE Cartridge. Samples were then subjected to 
analysis on an Orbitrap Fusion Lumos Tribrid mass 
spectrometer. 

Depletion of residual SDS to below 100 ppm was 
determined using the MBAS assay.

Result
• SDS can be successfully depleted upon precipitation in the ProTrap XG.
• Four-fold increase was observed in the number of identified proteins 

when SDS was used to extract protein from yeast lysate.
• In a standard protein mix of beta-galactosidase, cytochrome c and 

enolase-1, all three proteins, regardless of abundance, were positively 
identified.

Conclusion 
We observed high reproducibility between replicates 
indicating the ProTrap XG is a useful tool for standardizing 
sample preparation and decreasing variability during 
precipitation prior to mass spectrometric analysis.



Introduction 
• Proteomic analysis typically starts with sample preparation. Initial protein extraction alone is responsible for a 

wide range of variability and influences the success of the analysis. Consistent and reproducible methods are 
essential in minimizing sample loss and improving peptide detection. 

• Sodium dodecyl sulfate (SDS) is a commonly used detergent in proteomics to confidently extract proteins. 
However, SDS interferes with both bottom-up and top-down proteomics analysis and must be removed prior 
to detection. 

• Conventionally, acetone precipitation is performed to remove SDS from the samples. The method is not only 
time consuming but is highly dependant on the skills of the individual, particularly at lower protein 
concentrations where the pellet may not be visible.

• We used the ProTrap XG to investigate the effect of SDS on protein extraction and precipitation efficiency to 
improve the consistency in sample preparation.



Method 
• A standard protein mix of beta-galactosidase (50µg), cytochrome c (50ng) and enolase-1 (5ng) or 

protein extract from S. Cerevesiae were precipitated in the presence of 2% SDS with 50 mM Tris 
pH8.0 and 50 mM NaCl. 

• Using the ProTrap XG filtration cartridge, 50 µg samples were precipitated with four volumes of 
acetone.

• Samples were then re-solubilized in 8M urea prior to trypsin digestion in the ProTrap Filtration 
Cartridge as well as in an in-solution digestion with no SDS as a control. 

• Digested peptides were de-salted using the reverse-phase SPE Cartridge. Cartridges were primed 
with methanol, 50% acetonitrile (ACN)/ 0.1% TFA and 5% acetonitrile/0.1% TFA prior to use. 
Samples were loaded on SPE cartridge by centrifugation at 800xg for 5min.

• Washed with 5% ACN/0.1% TFA.

• Eluted in 50% ACN/0.1% TFA and dried in Vacufuge.

• Samples were then subjected to analysis on an Orbitrap Fusion Lumos Tribrid mass spectrometer. 

• Depletion of residual SDS to below 100 ppm was determined using the MBAS assay.
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observed in the number of 
identified proteins when 
2% SDS was used to extract 
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Result  

In a standard protein mix of 
beta-galactosidase, 
cytochrome c and enolase-1, 
all three proteins were 
identified. Low abundant 
proteins were positively 
identified in the presence of 
high abundant proteins. 



Conclusion  

• SDS can be successfully depleted upon precipitation in the ProTrap XG.

• Extraction condition with 2% SDS results in an approximately 4-fold 
increase in the number of protein identification. 

• Our data using the ProTrap XG show reproducibility between replicates, 
and that low abundance proteins can be detected in the presence of 
highly abundant proteins.



References 
Sara Lahsaee Little Ph.D.
Research Scientist
Proteoform Scientific. Inc

t. 902 442 4664
m. 902 440 7792
e. slittle@proteoform.com

Nicole Unterlander & Alan A. Doucette, Proteomics 
and Systems Biology, May 2018

Andrew M.J. et al. Journal of Proteomics, Apr 2015

Carolyn Kachuk. et al. Journal of Chromatography A. 
Oct 2015

Contact 

Acknowledgements
Mass spectrometry was performed by 
SPARC BioCentre (Molecular Analysis), The Hospital 
for Sick Children, Toronto, Canada.

We wish to thank Jonathan Krieger, 
PhD. at Bioinformatics Solutions Inc Waterloo, ON. 
CANADA for bioinformatics analysis.


