Woaters

Complete Tryptic Digestion of Membrane Protein Bacteriorhodopsin

Ying-Qing Yu, Martin Gilar and John C. Gebler

3 MICROMASS

MS TECHNOLOGIES

Life Sciences R & D, Waters Corporation, Milford, MA USA

LC:

Waters CaplLC®
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Solvent A: 0.1% Formic acid in 100% Water LC conditions:  see Figure 1.
O . Solvent B: 0.065% Formic acid in ACN:isopropanal (1:1) MS: Q-TOFmicro (Waters Corporation)
verview Flow rate: 10 pl/min _ Collision energy: 30-60 eV (depends on the charge states)
Gradient: 0 -90% B, 2% per minute Switch threshold: 5 counts/s
. Injection: 1 ul (~0.75 pg) :
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denature membrane protein, Bacteriorhodopsin  (BR), it facilitated the
solubilization of the protein hence complete enzymatic digestion of BR was
achieved without using a large amount of protein.

Figure 3. LC/ESI/MS/MS of the BR peptides was performed to further confirm their identity. For
example, partial sequence information was obtained for the largest peptide T5. Pepseq program in
Masslynx 4.0 software (Waters) was used to assign the fragmented ions (y and b series).

Time (minutes)

Figure 2. LC/MS (TIC) of BR peptides generated from trypsin enzymatic digestion. RapiGest™ SF was
degraded with acid prior to the LC/MS analysis. The degradation of the surfactant enables the fractionation
of hydrophilic/hydrophobic peptides to two phases, one of which is in aqueous and the other is highly
hydrophobic. A) LC/MS separation of the hydrophilic peptides. B) LC/MS separation of the hydrophobic
peptides that are in transmembrane regions of BR. The identified peptides from the combined LC/MS runs
cover about 99% of the amino acid sequence of BR.

Results

It is well known that surfactants interfere with LC and MS analysis [2]. Dialysis is

the typical method for removing surfactants with the risk of significant sample

loss. The surfactant described here was designed to be degradable under

acidic condition, therefore, minimizing the surfactant caused LC or MS LC:
interferences. The degradation greatly simplifies sample treatment for LC or MS Seen
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protein sample was digested overnight at 37°C. 5 10 15 20 25 3 3 40 4

about 99% of the amino acid sequence of BR. Note: the missing peptides, T3 and T12 were not detected since they

contain only one or two amino acids. Time (minutes)
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