
Tryptic digestion and HPLC-MS/MS analysis of E. coli cproteins. 

 

E. coli proteins from 3 × 109 cells (~200 µg in 50 ml) were added to 50 µl of ammonium 

bicarbonate (100 mM, pH 8.5), reduced with 400 mM dithiothreitol (35 µl) at 51°C for 1 

h, carboxyamidomethylated with 800 mM iodoacetamide (50 µl) in the dark at room 

temperature for 1 h, and digested with modified trypsin (5 µg, 20 µl) (Promega) at 37°C 

for 17 h. Proteolysis was terminated by acidification of the reaction mixture with glacial 

acetic acid. Tryptic peptides in 64 µl of the final reaction mixture (8.6 × 108 cell 

equivalents) were loaded onto a desalting column [360 × 200-µm fused silica packed 

with 15-cm of C18 beads (YMC ODS-AQ, Waters)], rinsed with 0.1% acetic acid for 15 

min, and eluted into an Eppendorf tube over a 10-min period with 80% acetonitrile in 

0.1% acetic acid. Sample volume was reduced to 15 µl under vacuum on a Speed Vac. 

The resulting mixture was treated with 50 µl 0.1% acetic acid plus 30 µl of 5 mM 

potassium phosphate buffer (pH 3) containing 5% acetonitrile and then fractionated on a 

strong cation exchange (SCX) column [Polysulfoethyl aspartamide (PolyLC, Columbia, 

MD, 360 × 100-µm, 8 cm of 5 µm particles)]. Peptides were eluted stepwise at 500 psi 

with 5 µl volumes (10-min washes) of solutions containing 2, 5, 10, 15, 25, 50, 75, 100 

and 500 mM KCl in 5 mM potassium phosphate buffer (pH 3) containing 5% acetonitrile. 

All fractions, including column flow-through, were collected in Eppendorf tubes 

containing 25 µl 0.1% acetic acid. 

 Samples, corresponding to 10% (~ 108 cell equivalents) of each of the above ion 

exchange fractions, were loaded onto nano-HPLC pre-columns [360 × 100-µm fused 

silica and packed with 5-cm C18 beads (YMC ODS-AQ; Waters)] and washed with 0.1% 



acetic acid. Pre-columns were connected to analytical columns [360 × 50-µm fused silica 

and packed with 7-cm C18 beads (YMC ODS-AQ; Waters)] and samples were then 

analyzed by a combination of a nano-HPLC/micro-electrospray ionization on a LCQ 

Deca mass spectrometer (ThermoFinnigan, San Jose, CA). The HPLC gradient (A = 100 

mM acetic acid in water, B = 70% acetonitrile, 100 mM acetic acid in water) was 0-2% B 

in 4 min, 2-10% B in 24 min, 10-16% in 44 min, 16-22% B in 48 min, 22-30% B in 48 

min, 30-50% B in 52 min, 50-70% B in 10 min, 70-100% B in 4 min, 100% B for 2 min, 

100-0% B in 2 min, 0% B for 5 min. Full-scan mass spectra were acquired over the m/z 

range, 400 to 1500. 

 Membrane-protein pellet from ~1010 cells (~90 µg) was placed in 0.2% SDS (30 

µl), and the resulting suspension was then vortexed and sonicated. To remove lipids, the 

above solution was treated with methanol (90 µl), mixed briefly, treated with chloroform 

(30 µl) and stirred to yield single phase. Addition of water (60 µl), with vigorous mixing, 

afforded two phases that were separated into two layers, with a precipitate at the 

interface, by centrifugation (10000 g for 2 min). The bulk of the upper aqueous methanol 

phase was removed and the pellet was dried under vacuum on a Speed Vac with the tube 

inverted. The resulting protein pellet was re-dissolved in 0.2% SDS (40 µl), reduced with 

50 mM dithiothreitol (5 µl) at 37°C for 1 h, and carboxyamidomethylated with 500 mM 

iodoacetamide (5 µl) in the dark at room temperature for 1 h. For proteolysis, the sample 

was diluted with 100 mM ammonium bicarbonate (30 µl) and digested with trypsin (3.5 

µg, 7 µl) (Promega) at 37°C for 13 h at pH 8.5 and then for an additional 22 h at 37°C 

after treatment with a second aliquot of trypsin (3.5 µg, 7 µl). Proteolysis was terminated 

by acidifying the reaction mixture with glacial acetic acid (10 µl). 



 Half of the above digest (~5 × 109 cell equivalent, ~45 µg) was loaded on a 

desalting column (Poros 20 R2, Perseptive Biosystems, Cambridge, MA, 360 x 200-µm, 

14-cm packing) and washed with 0.1% acetic acid for 30 min. Peptides were eluted from 

the column with 50 µl of acetonitrile (80%) in 0.1% acetic acid. The eluate was then 

reduced to near dryness under vacuum on a Speed Vac and re-suspended in 5 mM 

potassium phosphate buffer (pH 3) containing 5% acetonitrile before fractionation on a 

cation exchange column (Poros 20 HS, 360 × 200-µm, 8-cm packing). After washing the 

HS column with 100 µl of 0.1% acetic acid, peptides were eluted stepwise with 100 µl of 

0, 5, 25, 50, 100, and 500 mM KCl in 5 mM potassium phosphate buffer (pH 3) 

containing 5% acetonitrile. 

 Twenty percent of each fraction (~109 cell equivalents) was diluted 3-fold with 

0.1% acetic acid to reduce the acetonitrile concentration and then loaded on a nano-

HPLC pre-column [360 × 100-µm fused silica packed with 5-cm C18 beads (YMC ODS-

AQ; Waters)]. Pre-columns were washed with 0.1% acetic acid and then connected to 

analytical columns [360 × 50-µm fused silica and packed with 7-cm C18 beads (YMC 

ODS-AQ; Waters)]. Samples were analyzed by a combination of a nano-HPLC/micro-

electrospray ionization on a LCQ Deca mass spectrometer (ThermoFinnigan, San Jose, 

CA). The HPLC gradient (A = 100 mM acetic acid in water, B = 70% acetonitrile, 100 

mM acetic acid in water) was 0-16% in 28 min, 16-22% B in 48 min, 22-30% B in 48 

min, 30-50% B in 52 min, 50-70% B in 10 min, 70-100% B in 4 min, 100% B for 2 min, 

100-0% B in 2 min, 0% B for 5 min. Full-scan mass spectra were acquired over the m/z 

range, 400 to 1500. 


