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Summary
In order to study changes in human 
lung carcinoma cell line A549 caused by Blüggel3, H. E. Meyer1
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approaches are complementary in 
this study

• 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 

l ti  d hi h d ibilit  f 

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 
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Change PeptideSequence
Annexin A2 1.6 6 - 1.96 731.43 731.42 1 45.58 - 3.82 ELASALK

745.46 745.45 1 65.65 - 1.73 LMVALAK
756.36 756.36 1 43.05 - 3.39 LYDSMK
808.47 808.46 1 32.40 - 2.98 SVPHLQK
821.41 821.41 1 56.56 - 1.79 SEVDMLK
880.44 880.44 1 58.60 - 2.04 DLYDAGVK
1035.53 518.27 2 90.65 - 1.47 WISIMTER
1036.54 518.77 2 50.19 - 1.52 DLYDAGVKR
1086.49 543.75 2 56.99 - 1.97 AYTNFDAER
1087.60 544.30 2 84.90 - 1.62 DALNIETAIK
1096.50 1096.49 1 100.25 - 1.98 ALLYLCGGDD
1111.55 556.28 2 71.72 - 1.59 QDIAFAYQR
1421.69 711.35 2 88.75 - 1.53 SLYYYIQQDTK
1460.67 730.84 2 115.96 - 1.85 SYSPYDMLESIR
1542.85 771.92 2 122.96 - 1.79 GVDEVTIVNILTNR
1588.77 794.89 2 104.17 - 2.25 SYSPYDMLESIRK
1771.99 591.33 3 109.69 - 1.65 TKGVDEVTIVNILTNR
1777.86 889.43 2 126.61 - 2.23 GLGTDEDSLIEIICSR
1811 87 906 43 2 98 69 1 92 TDLEKDIISDTSGDFR

lung carcinoma cell line A549 caused by 
TGF-beta treatment via 2D-DIGE, 50 μg 
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 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 

resolution, and high reproducibility of 
LC-MS and LC-MS/MS runs

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

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 
t i  b t  2D DIGE t d  d 

1811.87 906.43 2 98.69 - 1.92 TDLEKDIISDTSGDFR
1908.88 954.94 2 100.53 - 1.75 AEDGSVIDYELIDQDAR
2155.07 719.03 3 107.90 - 3.06 AYTNFDAERDALNIETAIK

Profilin- 1 1.8 2 1.6 0 1023.56 512.28 2 41.53 1.60 EGVHGGLINK
1379.72 690.37 2 75.05 1.61 STGGAPTFNVTVTK

Transge lin- 2 1.9 9 1.8 0 820.43 410.72 2 49.33 1.56 GPAYGLSR
996.52 498.76 2 62.80 1.83 IQASTMAFK
1202.63 601.82 2 76.62 2.19 NVIGLQMGTNR
1215.69 608.35 2 99.64 1.72 TLMNLGGLAVAR
1279.59 640.30 2 56.77 1.74 NFSDNQLQEGK
1383.61 692.31 2 66.37 1.79 GASQAGMTGYGMPR

10  kDa  he a t shoc k 
prote in  mitochondria l - 1.67 - 1.7 615.38 615.38 1 35.02 - 1.85 VLVER

717.38 717.38 1 45.50 - 2.14 DGDILGK
806.43 806.42 1 27.11 - 1.80 SAAETVTK
844.46 844.46 1 63.25 - 1.69 GGIMLPEK
1076.60 538.80 2 74.12 - 1.47 VLLPEYGGTK
1198.68 599.84 2 42.71 - 1.46 GKGGEIQPVSVK
1529.80 765.40 2 106.85 - 1.87 VVLDDKDYFLFR

6 0  kDa  hea t shoc k 
prote in mitochondria l

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 
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Conclusions
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 
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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.

prote in mitochondria l 
prec ursor - 1.70 - 1.64 844.50 422.75 2 64.29 - 1.52 IPAMTIAK

912.59 456.79 2 70.63 - 1.58 VGLQVVAVK
1233.60 617.30 2 43.41 - 1.90 VGGTSDVEVNEK
1361.69 681.35 2 35.05 - 1.46 VGGTSDVEVNEKK
1504.76 752.88 2 117.72 - 1.86 TLNDELEIIEGMK

Aspa rta te  
a minotra nsfe rase   
mitoc hondria l pre cursor - 1.73 - 2 .04 1267.74 634.37 2 90.65 - 2.03 IAAAILNTPDLR

Cathe psin D pre cursor - 1.55 - 1.89 1239.62 620.31 2 107.62 - 1.81 FDGILGMAYPR
1989.02 995.00 2 113.99 - 1.99 AIGAVPLIQGEYMIPCEK

Delta3  5 - de lta2  4 -
dienoyl- CoA isomerase   
mitoc hondria l pre cursor - 1.75 - 1.61 1132.56 378.53 3 31.94 - 1.49 ELKTVTFSK      Phospho (ST)

1298.64 649.83 2 81.02 - 1.61 YQETFNVIER
1436.69 718.85 2 88.59 - 1.79 MMADEALGSGLVSR

Kera tin  type  II 
c ytoske le ta l 8 - 1 61 - 1 64 62133 62132 1 27 71 - 1 48 MLETK20-500 Samples Profile Analysis20-500 Samples Profile Analysis

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.

• The label-free quantification 
workflow enabled by high 
resolution mass spectrometry 
provides high throughput 

t i  tifi ti  ith 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. 

g
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c ytoske le ta l 8 1.61 1.64 621.33 621.32 1 27.71 1.48 MLETK
630.38 630.38 1 43.91 - 2.33 GELAIK
870.43 435.72 2 44.85 - 1.45 ISSSSFSR
1277.71 639.36 2 108.87 - 1.57 LALDIEIATYR

Ma la te  de hydroge nase   
mitoc hondria l pre cursor 1.7 2 - 1.92 1073.58 537.29 2 46.03 - 1.97 IQEAGTEVVK

1116.60 558.80 2 89.21 - 1.85 MISDAIPELK
1233.72 617.36 2 112.30 - 2.13 IFGVTTLDIVR
1454.71 727.85 2 75.71 - 1.71 AGAGSATLSMAYAGAR
1489.74 745.37 2 95.05 - 1.96 GYLGPEQLPDCLK
2365.24 789.08 3 113.26 - 1.88 LTLYDIAHTPGVAADLSHIETK

Prohibitin 1.6 5 - 1.56 1149.59 575.30 2 87.16 - 1.55 FDAGELITQR
1213.74 607.37 2 102.07 - 1.63 VLPSITTEILK
1444.66 722.83 2 82.28 - 1.51 IFTSIGEDYDER

Prohibitin- 2 - 1.71 - 1.85 1215.62 608.31 2 42.52 - 1.74 IVQAEGEAEAAK
1853.99 618.67 3 104.10 - 2.00 IGGVQQDTILAEGLHFR

Stress- 7 0  prote in  
mitoc hondria l pre cursor - 1.73 - 1.75 1290.68 645.84 2 86.04 - 1.72 VQQTVQDLFGR

1361.74 681.37 2 116.52 - 1.85 AQFEGIVTDLIR

incl. technical and 
biological replicates 

to obtain valid statistics proteolysis

peptide 
Identification

database searchprotein quantification
based on LC/MS data

and peptide ID

ProteinScape 2 quantitation module
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protein quantification with 
accuracy and precision 
comparable to other 
quantification techniques

• Time required to generate 
reported results is in the order 
of days for the label-free 
approach with potential for g p g p

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.

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. ESI-QTOF

Fig. 1 Workflow for label-free quantification. Peptides 
showing a significant regulation  are subjected to 
MS/MS sequencing in several LC-MS/MS runs.

Fig. 2 DIGE study and label-free approach 
give complementary results. 

333 differentially regulated peptides
154 identified proteins

107 differentially regulated proteins
57 identified proteins

333 differentially regulated peptides
154 identified proteins

107 differentially regulated proteins
57 identified proteins

1645.88 823.43 2 100.48 - 1.65 VINEPTAAALAYGLDK
1856.91 619.64 3 103.96 - 1.84 VEAVNMAEGIIHDTETK
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approach with potential for 
further automation. The time 
required for the DIGE study is 
in the order of weeks


