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Purpose
The purpose of this document is to describe the trypsin digestion of cell lysates for samples compatible with mass spectrometry. 
Responsibilities
It is the responsibility of person(s) performing this procedure to be familiar with laboratory safety procedures. The interpretation of results must be done by a person trained in the procedure and familiar with such interpretation.
Materials and Reagents
· Lys-C (Endoproteinase Lys-C, Wako No. 129-02541)
· Trypsin, sequencing grade, (Promega, V5113)
· Urea, (Sigma, U0631)
· 0.5 M TCEP, (Pierce, 77720)
· Iodoacetamide (IAM), (Sigma, A3221-10VL) (note these are single-use vials. Alternative to weigh out amounts from another source.)
· 1 M Tris (pH8.0), (Sigma, T2694)
· EDTA (Sigma, E7889)
· EGTA (Sigma, E0396)
· Water, HPLC grade (Fisher, W5-1)
· Acetonitrile, HPLC grade (Fisher, A998-1)
· Formic Acid (EDM, 11670-1)
· Sigma Phosphatase Inhibitor Cocktail 2 (Sigma, P5726)
· Sigma Phosphatase Inhibitor Cocktail 3 (Sigma, P0044)
· 2 mL polypropylene 96 well deep well plates (ThermoFisher Scientific, 95040450) ; used for digestion  
· XPierce pre-cut pierce-able films (Genesee Scientific, 12-140), or equivalent ; for digestions
· Thermomixer, or equivalent
Special Reagents
· Light and stable isotope-labeled heavy synthetic peptides for MRM analyses were purchased at >85% purity (i.e.crude). Cysteine residues of the tryptic light and heavy peptides were carbamidomethylated, and the heavy peptides’ C-terminal lysine (K) or arginine (R) residues were uniformly 13C and 15N labeled, yielding a mass increase of 8 Da (for K) or 10 Da (for R). For peptides at the C-terminus of proteins, other amino acids (such as valine) can be isotopically labeled. Individual peptide stock aliquots were stored in 30% acetonitrile-0.1% formic acid at 100 pmol/L at -80 °C.
· Rabbit-anti-human monoclonal antibodies (mAbs) were custom-generated to the tryptic and proteotypic peptide targets and covalently coupled to magnetic Protein G beads. 
Solutions
· 5 × Lysis Buffer Stock Solution. May be made in advance and stored at room temp. 
· 12.5 mL 1M Tris (pH 8.0).
· 1.0 mL 0.5 M EDTA.
· 1.0 mL 0.5 M EGTA.
· Add HPLC water to 100 mL.
· Filter with 0.22 μm filter.
· 7.5 M Urea. Must be made fresh daily:
· Add 4.5 g Urea to a 15 mL Falcon tube.
· Add 6 mL HPLC water and mix until Urea is in solution.
· Add HPLC water to a final volume of 10 mL.
· Lysis Buffer. Must be made fresh daily:
· 4 Parts 7.5 M Urea (see above).
· 1 Part 5 × Lysis Buffer Stock Solution (see above).
· Add 1% Sigma phosphatase cocktail 2.
· Add 1% Sigma phosphatase cocktail 3.
· Mix well.
· 0.2 M Tris, pH 8.0:
· 4 parts HPLC water.
· 1 part 1M Tris, pH 8.0.
· 0.5 M Iodoacetamide (IAM) Stock Solution.  Prepare immediately before use and keep out of light:
· To one 56 mg vial of iodoacetamide, add 605 μL of Tris buffer (D above). 
· Mix until dissolved. Visually inspect vial to confirm fully solvated.
· Lys-C (Assuming 8 mg in 10 AU):
· Prepare 50 mM Acetic Acid by mixing:
· 17.8 mL HPLC water.
· 7.2 mL 1% solution of Acetic Acid (HOAc, Sigma cat# 242853, stock conc. 17.4 M)
· Dissolve 10 AU Lys-C in 6 mL 50 mM HOAc.
· Transfer dissolved enzyme to a 50 mL tube. 
· Add 10.0 mL 50 mM HOAc for a final volume of 16 mL and an estimated conc. of 500 μg / mL.
· Aliquot 0.5 mL / 1.7 mL microfuge tube (~250 ug / tube)
· Store aliquots at -80 °C.
· Trypsin: 
· 100 μg resuspended in 200 μL of 0.2 M Tris pH 8.
· Quench: 
· 4 parts HPLC water.
· 1 part formic acid.
Procedure

1. Dilute the cell lysate to 2 mg/mL with lysis buffer. (note: supplied Reference lysate concentration is 7.15 mg/mL, see page 1 or page 11)
2. Transfer 250 μL of cell lysate to a 2 mL deepwell plate.
3. Place X-Pierce film on sample plate. 
4. Add 16.5 μL of 0.5 M TCEP. 
5. Incubate with mixing at 600 rpm on a Thermomixer for 30 min at 37 °C. 
6. Add 36 μL of 0.5 M IAM in Lysis buffer. 
7. Alkylate at room temperature for 30 min in the dark. 
8. Add 1200 μL of 0.2 M Tris, pH 8.0 to each tube to decrease the urea concentration to ~0.6 M.
9. Add 20 μL LysC to each digest to achieve a 1:50 enzyme-to-substrate ratio.
10. Incubate with mixing at 600 rpm for 2 h at 37 °C.
11. Add 20 μL trypsin to each digest to achieve a 1:50 enzyme-to-substrate ratio.
12. Incubate with mixing at 600 rpm for 16 h at 37 °C.
13. Add 76.5 μL of 20% FA to each digest to quench the digestion for a final acid concentration of ~1%.
14. Add 10 μL of heavy SIS mastermix working solution (I.4 above) to each sample.
15. Cleanup (i.e. desalt) the sample using Oasis cartridge. 
16. Lyophilize and store at -80C prior to immunoaffinity enrichment.
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