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Introduction

Various different gel and MS-based
techniques like e.g. two-dimensional
difference gel electrophoresis (2D-
DIGE), ICPL, and in vivo isotope
labeling have been developed and are
successfully applied to elucidate
biological processes. In the last years
it has been shown that due to different
focuses in the proteomic field no
general solution exists and that most
of these techniques are
complementary. Thus, there is still a
need for novel techniques allowing to
perform quantitative proteome
analysis with higher performance and
throughput. Therefore, we have
evaluated the MS based approach of
label-free proteomics in respect to
reproducibility and sensitivity by
performing a comprehensive study
considering multiple biological replicas.
As a cell culture model we have
chosen human lung carcinoma cell line
A549. The treatment of these cells
using TGF-beta is a model for lung
fibrosis.

Methods

In order to study changes in human
lung carcinoma cell line A549 caused by
TGF-beta treatment via 2D-DIGE, 50 pg
protein from whole cell lysate were
labeled with the minimal dyes and
separated by carrier ampholine based
2-DE.

The performance of label-free
proteomics was investigated by a setup
comprising nano-HPLC (Ultimate 3000,
Dionex), ESI-QTOF-MS (micrOTOF-Q,
Bruker) and MS analysis software
prototype for label-free proteomics
analysis. Whole cell lysates of the
human lung carcinoma cell line A549
obtained from the same cell culture
samples as applied in the DIGE study
were digested with trypsin. 500 ng of
the trypsin digest were analyzed
applying a 2 hour LC gradient. The
label-free workflow is summarized in
Figure 1.
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Fig. 1 Workflow for label-free quantification. Peptides
showing a significant regulation are subjected to
MS/MS sequencing in several LC-MS/MS runs.

Results

Considering 10 biological replicas
revealed 104 differentially regulated
proteins (fold change 1.5, p < 0.05)
in the DIGE study. Until now we
identified 57 of these using MALDI-
TOF/TOF-MS. In comparison to this
result we detected 667 differentially
regulated peptides in the label-free
approach. For targeted MS/MS
analysis in subsequent LC-MS/MS runs
the differentially determined peptides
were selected to construct an inclusion
list. Altogether 333 peptides were
identified leading to 154 regulated
proteins (Figure 2).

The comparison of the identified
proteins between 2D-DIGE study and
label-free proteomics results in 16
proteins found in both experiments
(Table 1). However, most of the
proteins were found only in one
approach, indicating that a
combination of results from both
techniques is very promising.
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Fig. 2 DIGE study and label-free approach
give complementary results.
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Table 1: Fold changes of proteins determined by DIGE
and the label-free approach. Most protein regulations
do agree well for both techniques, however some are
conversely regulated. Western blot analysis is applied
for further investigations on these observations.
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Summary

e Results from DIGE and label-free
approaches are complementary in
this study

e Advantages of the label-free
workflow based on the micrOTOF-Q
include high selectivity and
sensitivity of regulated peptides due
to high mass accuracy, high
resolution, and high reproducibility of
LC-MS and LC-MS/MS runs

e Due to unnecessary labeling and
pre-fractionation, the label-free
approach requires lower sample
amounts

Conclusions

* The label-free quantification
workflow enabled by high
resolution mass spectrometry
provides high throughput
protein quantification with
accuracy and precision
comparable to other
quantification techniques

e Time required to generate
reported results is in the order
of days for the label-free
approach with potential for
further automation. The time
required for the DIGE study is
in the order of weeks
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