
UMKC Mass Spectrometry and Proteomics Laboratory 
Guidelines for Submitting Samples for Qualitative/Quantitative Analysis 

 

A sample submission form is available online https://med.umkc.edu/vrc/mass-spectrometry-lab/ 
for protein identification only (including mudpit) or mass measurement only. For larger 
quantitative projects on complex samples (whole cell/tissue, affinity preps, etc.), please consult 
with facility staff. Facility Service Fees are posted on the website as well. The Facility Service 
Fees document also has detailed information about identification only, or identification and 
quantitation of complex samples such as whole cell lysates, and how to plan experiments.  
Please identify the species for best protein identification results, since some peptides are 
conserved between species. If gel bands might have recombinant protein with novel affinity tag, 
fusion/chimera, and the exact sequence not represented accurately in a public database, please 
email the sequence (single letter code) of your complete translated reading frame (including 
cleavable tags or signal sequence, etc). If you are bringing a gel, your gel can be scanned in the 
Facility for our records, and to include with the report. You may provide a photo or send an 
image/powerpoint slide with bands marked, or identify them in person when you bring the gel. A 
sample log book is maintained in the Facility; each separate gel/sample receives a unique sample 
number in the log associated with the information you provide. This this information is included 
in the MS data files for unambiguous sample/results tracking. 
 

In-gel samples (SDS-PAGE gel bands for identification/analysis) 
When the gel run is complete, separate the plates and place the gel in a fixative solution 

(50% Ethanol and 10% acetic acid). Methanol will also work in place of ethanol, but do not use 
fixative solutions that contain an aldehyde. Gently rock the gel in the fixative for 30-40 minutes. 
Change to deionized water, and gently rock for 30 minutes. Then replace the water, and allow it 
to rinse for another 30 minutes. For best sensitivity, stain your gel with colloidal coomassie blue 
such as Pierce’s GelCode Blue, or BioRad’s BioSafe staining reagents. You may destain (50% 
ethanol, 10% acetic acid) to your chosen contrast level for gel documentation in your lab. For 
submitted gels, destain more completely (especially Coomassie blue stain), because it will 
improve analysis. The band just needs to be identifiable for excision. After destaining, do two 
(~30 minute) washes with water. Gels need to be submitted in water. Please do not microwave 
gels that are submitted for analysis of weakly staining bands (yield issue).   
-You can ship in a Seal-a-Meal type of pouch (or just a Ziploc bag) with all excess water drained 
(it will stay wet). If we scan the gel for you, there is no fee, and a gel image/bands marked for 
excision can be sent to you for confirmation/edits. 
 

In-solution samples (eluted affinity preps, sub-cellular fractions, whole cell lysates, etc) 
Samples submitted in liquid form for in-solution trypsin digestion using Filter-Aided 

Sample Preparation (FASP, using microcon microcentrifuge filters) allows the presence of 
detergents like NP40, SDS, deoxycholate, denaturants like Guanidine Chloride, urea, and salts. 
-Please verify with facility staff which detergents, denaturing materials and salts are OK before 
generating samples. 
-Some common organic solvents like acetone, dichloromethane are not good, though acetonitrile 
or methanol at <10% is OK. Please consult with us about compatible solvents. 
 

The following discussion on cell lysis and tissue homogenation can serve as a guide. However, 
your standard methods for lysis or homogenization (for Western Blot, DNA or RNA preparation) 
are probably already OK. Examples for lysis by pipet pumping (detergent) and a bead 
shaking/crush method homogenization for cells or dissected tissue/biopsy are provided here: 



General considerations for lysis and homogenization methods: 
-For quantitative work, at least 3 biological replicates are needed for statistical considerations. 
-Include protease inhibitors to protect the relative abundance of proteins between samples. 
-About 100-150ug is needed for the in-solution digestion method from each sample (in 100uL).  
If you have mg quantities, that’s great since it may be useful for follow up work, technical 
replicates, or alternative analysis such as PTM/modification analysis. But keep in mind that 
-Too much protein/cells for your lysis buffer volume will reduce the quality and reproducibility 
of the lysis/lysate. It can also suppress the effectiveness of reagents like protease/phosphatase 
inhibitors, DNAse/RNAse, etc. If you have realize that you have more than 5mg protein, scale 
down ~2 to 5mg (in 1mL lysis buffer) for higher quality lysis. 
-If you want to observe/quantify phosphorylation sites, include phosphatase inhibitors at the time 
of lysis. Don’t add in advance since kinases may still be active, potentially altering the 
phosphorylation state before lysis. On the other hand, you may want to induce the accumulation 
of phosphorylation for detection purposes only. Design your experiments accordingly. 
 
A broad range of lysis methods and lysis buffers are acceptable. Your tissue or cell line may 
have specific issues that you are already aware of such as excessive DNA or RNA accumulation, 
excessive insoluble extracellular matrix, for instance. You are the expert for your system, but 
you may find an existing protocol in published literature to use, or adapt as needed. 
Begin with the following guidelines to establish or adapt/change your existing lysis protocol:  
1. For cells in culture, treatments with drugs, antioxidants, oxidants, etc., it is very important that 
you conduct the experiments under the same conditions each time. Consider things like the 
number of passages after thaw, density/timing of replating/expansion, same cell density for 
chemical or drug treatments, same nutritive state (fresh media for same amount of time), harvest 
at the same cell density, if possible. Differences such as these in sample preparation can affect 
reproducibility between biological replicates, which can statistically obscure the detection of 
changes/differences in quantitative analysis. 
2. The concentration of protein in the lysate should be 1to5 micrograms per uL (1to5 mg/mL). 
Focus on quality rather than quantity. This may take one or two practice runs until you are 
familiar with typical protein yield from your system. Scale your experiments accordingly. For 
sample consistency (lysis efficiency, inhibitor effectiveness, DNAse effectiveness, etc), aim for 
about 1to5 mg/mL. 
3. If you are using any reagent, enzyme, make sure that your lysis buffer is compatible with the 
biological activity (DNAse requires Mg+2, for instance). Also, don’t add enzymes at high 
concentrations: typically  < 0.5% of anticipated protein yield. Minimize the amount added. 
4. Once you have an established protocol, use it invariably for all samples. This is critical for 
sample to sample consistency in quantitative analysis, and to minimize biological variability. 
 

Example Lysis method: detergent-containing buffer and trituration (pipetting repetitively): 
For adherent cells in culture, at the time of harvest…  
1. Gently rinse the cells at least three times with warmed PBS to effectively remove as much 
contaminating fetal calf serum proteins or other media components from the cells as possible. 
2. You may scrape up the cells and put them in a microfuge tube before adding lysis buffer, or 
apply the lysis buffer directly to the cells on the plate. The volume added relates to the 
anticipated yield (aim for <5mg/mL). The best method may depend on the cells, how dense or 
well attached they are, or if you are concerned with changes during scraping. A cell scraper 
(rubber squeegee type) is good for collecting cells, or pushing a lysate into a corner for pipetting. 
3. Pipet pump in the microfuge tube to lyse the cells (avoiding bubbles-don’t draw air). 



4. Incubate at 37C for RNAse or DNAse if you have included it (at least 30 minutes). 
5. More pipet pumping if needed. DNA/RNA should be reduced to oligonucleotides that pass 
through the microconcentrator pores during FASP.  
6. Then centrifuge (16,000xg or so) for at least 10 minutes to pellet the insoluble material. 
7. Remove the cleared lysate supernatant to a new microfuge tube. 
8. A protein assay is needed to verify that you have ~1to5 mg/mL, and to inform the subsequent 
steps (what volume to process and digest with trypsin). 
Freeze the cleared lysate (-80C). 
 
Lysis buffers 
Most commercially available detergent-based lysis buffers are fully compatible with the FASP 
in-solution processing and Trypsin digestion protocol. Here is a reference to review detergent 
removal by FASP: 
Wiśniewski JR, Zielinska DF, Mann M. Comparison of ultrafiltration units for proteomic and N-
glycoproteomic analysis by the filter-aided sample preparation method. Anal Biochem. 2011 
Mar 15;410(2):307-9. doi: 10.1016/j.ab.2010.12.004. Epub 2010 Dec 6. PMID: 21144814. 
 
Prior to the development of FASP with urea washes, detergents were difficult to remove. We 
have used RIPA successfully, and can recommend this type of detergent-containing lysis buffer: 
RIPA (Thermo) 
Contents:  
25 mM Tris•HCl pH 7.6 
150 mM NaCl 
1% NP-40 
1% sodium deoxycholate 
0.1% SDS 
DNAse (optional) added to at least 200 fold less than anticipated protein yield 
 
This list of buffers was taken/adapted from the reference below (Table 1, Composition of 
evaluated lysis buffers, Weston, et al, 2013). If you are considering the use of any of these, or 
have found similar buffers previously used for your tissue/samples, you may want to consult the 
paper to determine if it is appropriate for your workflow: 
Lysis Buffer Composition 

Label Compatible 0.01% SDS, 500 mM TEAB, 1 mM NaF, 
1 mM β-glycerophosphate, 1 mM Na3VO4, 
Protease Inhibitor Cocktail 

SDT 4% SDS, 100 mM DTT, 100 mM Tris, 
Protease Inhibitor Cocktail 

Lysis Ma CHAPS, 25 mM bicine 

Modified RIPA 8 M Urea, 75 mM NaCl, 50 mM Tris, 1 mM β- 
glycerophosphate, 1 mM Na3VO4, 10 mM 
Na4P2O7, 1 mM PMSF, Protease Inhibitor 
Cocktail 

 
Weston LA, Bauer KM, Hummon AB. Comparison of bottom-up proteomic approaches for LC-
MS analysis of complex proteomes. Anal Methods. 2013 Sep 21;5(18):10.1039/C3AY40853A. 
doi: 10.1039/C3AY40853A. PMID: 24288579; PMCID: PMC3839868. 
 



 
 
Bead Mill, BeadRuptor, Bead shaker/crusher method 

This Proteomics facility has the BeadRuptor tissue homogenizer. This homogenizer, and 
other similar bead shakers are very good for rapid “endpoint” full cell disruption/lysis. They’ve 
been used with or without detergents. This example employs RIPA (Thermo) and small volume 
tubes (600uL screwcap microfuge tubes) to minimize surface area for a very small sample size.  

THIS procedure was successfully performed on a sample known to yield less than 200ug 
of soluble protein. Therefore, the entire sample was processed. You may find a protocol in the 
literature to adapt to your workflow/sample. You may also arrange to do some testing on this 
BeadRuptor to establish a workflow for your samples. 

The BeadRuptor was tested on 3 settings (3, 4, and 5 Meters/Second) to assess how much 
energy would be needed to fully homogenize the sample. A similar approach may be needed to 
determine conditions needed for your samples.  

For our experiment, the setting of 4m/sec, 2x 30 seconds was sufficient to fully 
homogenize using the following procedure. In this example, the tissue is originally taken, and 
immediately placed in the tube with 75uL of RIPA lysis buffer, and frozen down. Samples were 
then processed once a set was accumulated. The beads are added in step 1. 
 
Device: Omni International BeadRuptor, 4 place unit 
RIPA (Thermo) 
Contents:  
25 mM Tris•HCl pH 7.6 
150 mM NaCl 
1% NP-40 
1% sodium deoxycholate 
0.1% SDS 
Halt protease inhibitor, or other inhibitor, at recommended concentration 
 
1. 10 to 12 beads are added to each tube (1.4 mm ceramic beads, Omni Int’l #19-645-3) 
2. The first cycle is run at 4m/sec, for 30 seconds. 
3. The samples are centrifuged at 16,000 x g for 12 minutes, and a pipet tip is pushed through the 
beads to remove the majority of the cleared supernatant, leaving insoluble material behind. 
4. A second 75uL of Lysis buffer is added and a second cycle is run 4m/sec, for 30 seconds. 
5. Again, the samples are centrifuged at 16,000 x g for 12 minutes, and a pipet tip is pushed 
through the beads to remove the majority of the cleared lysate, leaving insoluble material behind. 
6. 75uL 8M urea is added to each tube, and cycled at (lower setting) 3m/sec, 30seconds 
7. Again, the samples are centrifuged at 16,000 x g for 12 minutes, A pipet tip is pushed through 
the beads to remove the majority of the cleared supernatant, leaving insoluble material behind. 
 
This sample is ready for protein assay. Verify that your protein assay tolerates urea (~less than 
3M final concentration in this case). You may leave out the urea step if necessary. If you know 
the expected yield of protein in your sample, especially if it is miniscule and you do not want to 
remove sample/reduce yield, you may prefer to test yield using LCMS (average peak intensity). 
The sample is also ready to go into the FASP processing/Trypsin digestion protocol. 
 
 


