
In-Solution Digestion 

 

 

 

What is this method? 

Like the name says, this is a method when the digestion of proteins is directly in the 
sample solution.   

When to use this method? 

Use this method if you have a limited amount of proteins for MS analysis, and/or your 
protein of interest is highly abundant, and/or your sample does not contain a complex 
mixture of proteins. 

Advantages: 

Fast. 

Disadvantages: 

Not suitable for complex protein mixtures. Sample has to be precleaned before 
introducing it to MS machine.  

Material:  

o Ammonium bicarbonate (ambic) – 50 mM  
o Tris(2-carboxyethyl) phosphine (TCEP) – make 200 mM TCEP in ambic 
o Iodoacetamide (IAA) – make fresh 200 mM IAA in ambic 
o MS grade Trypsin 1 µg/µL (or another protease) 
o Trifluoroacetic acid (TFA) 

 

Method:  

1. Start with 30-100 µg of proteins and adjust the volume of the sample to 100 µL (for 
example with lysis buffer, PBS, ambic).  

2. Add 5 µL of 200 mM TCEP and incubate at 37ºC for 30 min (Incubation can be 
anything for 15 min to 1 h, its up to you!). 

3. Add 5 µL of 200 mM IAA and incubate for 20 min, in the dark with rotation.  



    OPTIONAL: Add six volumes (~600µL) of pre-chilled (-20°C) acetone. Allow the 
precipitation to proceed overnight. Centrifuge the samples at 8000 × g for 10 minutes 
at 4°C. Carefully invert the tubes to decant the acetone without disturbing the white 
pellet. Allow the pellet to dry for 2-3 minutes. Resuspend the acetone-precipitated (or 
lyophilized) protein pellets with 100µL of 50 mM ambic.  

4. Before adding trypsin, MAKE SURE your sample pH is anything between pH 7.0 – 
pH 8.5, if necessary adjust the sample pH with adding Tris buffer, pH 8, for example. 
Add tryspin, so the protein:trypsin ratio (w/w) is in the range 50:1 - 30:1, 

5. Incubate at least 3 h, preferably overnight at 37ºC.  

6. Stop the reaction and adjust the pH of the solution to <6 by adding concentrated 
acetic acid or TFA (use an appropriate pH paper). If you see a precipitation occurring, 
bring the pH a little bit up, and the peptides should dissolve again.  

7. Clean the sample from salts/detergents using ZipTips.    

 


