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Introduction

A maijor challenge in the field of proteomics is the identification of low-abundance proteins from complex
protein mixtures. A common approach used in addressing the issue has been to run the protein mixture
on 2-D gels. The resolving power of the gel and subsequent in-gel digestions followed by mass
spectrometry analysis has facilitated the identification of these low-abundance proteins from their more
abundant counterparts. Atmospheric pressure- or AP-MALDI is among the most sensitive techniques for
the identification of proteins and is well-suited for the identification of proteins from in-gel digests. Our
results show that the technique is particularly successful at identifying low levels of proteins from digests
when an optimal matrix to analyte concentration ratio is used.

Methods and Instrumentation

Standard protein digests and in-gel digestions of proteins were analyzed using an Agilent LC/MSD Trap
XCT plus with an AP-MALDI source. Various matrix (CHCA) to protein digest concentration ratios were
spotted on target plates to determine the ratio yielding the optimal sensitivity.

Results and Discussion

We found that the matrix to analyte concentration ratio was particularly important when examining low
levels of sample (sub-femtomole amounts). A two-fold difference in matrix concentration (0.25 mg/ml to
0.5 mg/ml of CHCA) had a five-fold effect on the absolute signal intensity of peptides from standard
digests. On the other hand, the relative effect of varying the matrix concentration was less pronounced
on samples at the fmol level or higher. While traditional vacuum MALDI sample preparations have used a
matrix concentration of 5-10 mg/ml for the analysis of low pmol quantities of digests, we find that diluting
the matrix ~20-fold (0.75 mg/ml) is ideal for the analysis of gel spots of varying intensities.
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Figure 1: Coomassie stained 2D-gel of an E.coli lysate. Two darkly-stained (S1 and S2), medium-stained
(S3 andS4) and lightly-stained (S5 and S6) gels spots were excised, digested and extracted for
subsequent AP-MALDI MS/MS analysis. A final matrix concentration of 0.75 mg/ml was used in the
analysis.
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Figure 2: Spectrum Mill summary report of the six 2D-gel spots analyzed. A positive identification was
made for each of the spots analyzed with multiple distinct peptides identified for five of the six proteins.
Spot S3 yielded only one peptide, but of very good MS/MS quality (see Fig. 8). Additionally, the protein
molecular weight and PI are consistent with what is observed on the 2D-gel. Furthermore, the protein ID
was confirmed by LC-ESI.

Conclusions

» Matrix concentration is more critical when analyzing low attomole levels of protein digests.

» Matrix concentration is less critical when analyzing samples at femtomole levels or higher, which are the
expected quantity yields for faintly-stained coomassie gel bands/spots.
* AP-MALDI is a robust, sensitive technique that is well-suited for the identification of proteins from in—gel

digests.
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