
There are several methods that can be used for protein digestion, depending on sample type, 
amount, etc. The traditional method is fine for simple samples (IP, small amounts of cell lysate, etc). 
The SMART digest kit should be used for large samples because it is more economical. Phase transfer 
surfactant aided digestion can be used after protein precipitation, especially for plant and tissue 
samples. 

Traditional

Obtain cleared lysate and measure protein concentration by BCA assay1.
While the assay is incubating, denature proteins by adding 8 M urea2.
Reduce disulfide bonds by incubating samples with 10 mM dithiothreitol (DTT) for 30 min at 37 
C

3.

Alkylate reduced cysteine residues by incubating samples with 20 mM IAA for 1 hr at room 
temp in the dark (cover tubes with foil)

4.

Reduce urea concentration < 1.5 M with 50 mM TMAB and check pH with paper to make sure 
it is around 7.8-8.2

5.

Add trypsin at a 1:50 or 1:100 enzyme:protein ratio6.
Digest overnight at 37 C  7.
On the next day, desalt as usual8.

Make iodoacetamide (IAA) solution fresh every time1.
If something other than urea was used to denature the proteins (e.g. 0.1% RapiGest), the 
reduction step can be done at 50 C for 20 min

2.

If RapiGest is used instead of urea, it needs to be precipitated before desalting. After overnight 
digestion, acidify samples to pH < 3 with HCl, incubate for 30 min at 37 C, and centrifuge. 
RapiGest should precipitate to bottom of the tube, and you can desalt the supernatant.

3.

LysC can be used at a ratio of 1:50 or 1:100 (enzyme:protein) before trypsin. Digest with LysC 
for 3 hrs at room temp before adding the trypsin.

4.

Notes:

SMART Digest (formerly called Flash Digest)

Obtain cleared lysate and read protein concentration by BCA assay. Try to lyse cells in the 
smallest volume possible, and keep the pH around 8.5

1.

Add smart digestion buffer to samples at a ratio of 3:1 (v/v) digestion buffer : sample2.
Add 30 uL of smart digest trypsin per 1 mg protein3.
Incubate at 70 C for 90 min at 1200 rpm (vigorous shaking)4.
Add 10 mM DTT and incubate for 30 min at 50 C5.
Add 20 mM IAA and incubate for 1 hr at room temp in the dark6.
Cool the sample, briefly centrifuge it, and acidify with 10% TFA7.
Desalt as usual8.

It is also possible to do a 3 hr digest with LysC at room temp before diluting the samples with 
smart digestion buffer

1.
Notes:
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Phase Transfer Surfactant Aided Digestion

1.dissolved the cells with 100 ul of 12 mM SDC, 12 mM SLS, 100 mM Tris-HCl (pH 8.5). Use 100 mM 
TEAB if the sample is to be labeled by dimethyl labeling method. (300 ul for one 15 cm plate of Hela 
cells)
2.Incubated at 95 degree for 5 min, then put tube on ice and sonicate the samples
3.quantified the protein amount by BCA
4.reduced and alkylated proteins with 10 mM TECP and 40 mM CAA at 95 C degrees for 5 min 
5.add 4-fold amount of 50 mM TEAB
6.add Lys-C (enz : Sub = 1U : 100 ug) and incubate at RT for 3 h.
7.add trypsin (Enz : Sub = 1 :50) and incubate at RT for overnight
8.add EtAc (sample : EtAc = 1 : 1)
9.add TFA (final conc. 0.5% TFA)
10.vortex for 2 min
11.centrifuge at 16,000 g at 25 degree for 2min (you can see a white disk between EtAc and sample 
layer)
12.discard the supernatant (don't remove the white disk)
13.Remove EtAc by Speedvac 
14.dissolve the protein with 200 ul of solution A
15.desalte by stage-tip or SEP-PAK
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