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Protein Sample Preparation 3: Protein Purification  
Methods and Buffers 

 
 
Protease inhibitors, detergents, PEG and other 
polymers, plasticizers, polymer from Sepharose 
beads, silica, buffers, salts, and other 
contaminants greatly impact the ability to analyze 
proteins by mass spectrometry, particularly 
analysis of proteins in solution. 
 
Purification is essential, and proteins can be 
purified many different ways. However, there are 
several issues associated with methods of 
purification which affect the recovery and ability 
to successfully analyze proteins by mass 
spectrometry, depending how the protein will be 
analyzed (i.e. from a gel, or from a solution). 
 
Ziptip – 
Reverse-phase purification using C18 or C4 
Ziptip (Millipore) is generally a good way to 
remove salts and other small-molecule 
contaminants prior to intact protein analysis or 
digestion of proteins in solution and 
nanoLC/MS/MS. For a final purification step of 
proteins in solution, it is recommended that this 
be performed at the MS Facility, just prior to 
analysis. Ziptip purification, however, is not 
effective in removing detergents, polymers, and 
other large molecules, which also display an 
affinity for reverse-phase material. 
 
Sepharose Beads – 
Purification with some Sepharose beads (e.g. 
Protein-A Sepharose) can introduce a polymer 
contaminant in solution that will significantly 
impair chromatography and the ability to analyze 
protein digests and identify proteins. Please 
discuss with the MS Facility before using 
Sepharose-bead slurry purifications. 
 
HPLC – 

Purification by reverse-phase HPLC is an 
excellent method of protein purification when 
possible. 
 
Microcon purification– 
Microcon size-exclusion membranes can be a 
good method of removing small molecule 
impurities, small polymers, and some detergents 
(when not tightly bound to the protein). The 
membrane should be washed several times with 
nanopure water before recovering proteins back 
off the membrane. However, some proteins, 
particularly large proteins, can bind to the 
membrane and not be recoverable. Proteins 
recovery can be improved by eluting with one or 
two 50ul aliquots of 30% to 50% acetonitrile in 
nanopure water with 1% formic acid. Low 
amounts of protein (low picomole or femtomole 
levels) may be lost with Microcon purification. 
 
Buffers - 
HEPES is a nonvolatile buffer that is not 
compatible with mass spectrometry of proteins in 
solution. However, HEPES can be mostly 
removed with Ziptip purification prior to analysis, 
but using HEPES buffer is not recommended. 
 
Recommended buffers: 50mM Tris, 50 mM 
ammonium bicarbonate, or other volatile 
ammonium salts. 
 
Phosphate buffers cannot be used in protein 
solutions where identification of phosphorylated 
peptides will be performed using IMAC 
purification. 
 
Protein Precipitation – 
Generally, protein precipitations with TCA require 
relatively high amounts of protein for the 
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precipitation to be successful with good 
recoveries. Addition of carrier molecules, such as 
deoxycholate, is not recommended Deoxycho-
late, a detergent, acts similarly to triton in its 
affinity for BSA and other proteins, and trace 
levels of triton can have a serious impact on 
ionization of proteins and peptides. Therefore, it 
is likely that DOC will significantly inhibit or 
interfere to some degree with MS analysis, 
particularly with analysis of intact proteins 
 
Use of Detergents – 
Even trace levels of detergents (<0.01%), such 
as Triton X-100 or SDS, will have a serious 
impact or completely inhibit ionization of intact 
proteins. Analysis of protein digests from 
solutions containing detergents will also be 
adversely affected, impacting the ability to 
identify peptides and affecting total protein 
sequence coverage and protein ID. The extent of 

impact will depend on the amount of detergent 
and the affinity of the detergent for the particular 
protein and peptides. Ziptip or reverse-phase 
purification will not affectively remove detergents, 
which bind to reverse-phase media. 
 
When detergents must be used for isolation of 
proteins, it is best that the protein is loaded on a 
SDS gel and MS analyses are performed from an 
in-gel digest of the band or spot. Another option 
is to perform an acetone extraction/purification of 
the protein isolate to remove detergents prior to 
protein digestion or intact protein analysis, but 
this may not adequately or completely remove 
the detergent. Mass spectrometry compatible 
detergents, such as ProteaseMax (Promega) can 
be used. 
 
For More information on related products, 
please click: Aladdin

 


