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Growth of GenBank

Number of 
sequences (2003): 
approx. 31,000,000

Sequencing as the ”driver” of new omics technologies



Why do we need proteomics 
when we have the genome sequences



Biological changes
(morphogenesis)
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The Complexity of the Proteome



Proteomics levels

Expression proteomics
Which gene products are expressed, when and how much

PTM-omics, ”modificomics”
Which variants are present of each protein, when and how much?

Interactomics, Cell map proteomics

Who interacts, when and where
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Gel based proteomics
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differentially expressed proteins
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Peptide separation, LC/LC/MS
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Peptide sequencing by MS/MS

Database 
searching

LC-MS driven proteomics
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Strategies for expression proteomics



DATABASE OF [35S]-METHIONINE 
LABELLED HeLa CELLS

MORE THAN
20,000 PROTEIN
SPOTS CAN BE 
RESOLVED FROM A 
SINGLE SAMPLE
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4700 TOF/TOF from Applied 
Biosystems
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Peptide fragmentation

Roepstorff and Fohlman,  1984

Biemann, 1988 



1245.59

TrypLac 1 pmol, MS

TrypLac 1 pmol, 1245.5 MSMS



Beta-Lactoglobulin, 
score 95

TPEVDDEALEK, m/z 1245.5



Q-TOF MS/MS-mode



Peptide sequencing by Q-TOF 
MS/MS
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Column Set-up

Serial Column

Column Switching

SCX RP

SCX

RP



Gradient Profile
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MS at 74.5 min

MS/MS of 1285,4 

+3
+2
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Step 1.
Parasite production

Step 2.
Protein extraction

Step 3.
SDS-PAGE

Analytical strategy

Step 4
In-gel digestion
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Step 5.
LC-MS/MS
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Step 6.
Comparative search 
against protein database

R-P--G--L----T-----K ac----G-A----T

Step 7.
Manual validation of search 
result

Step 8.
Organization and presentation 
of data
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LTQ - MSA

Orbi - HCD



MALDI MS/MS
ESI MS/MS

Mass spectra

� Organelle/complex purification , and/or

� PTM protein enrichment, and/or 

� PTM peptide enrichment

Optimized sample preparation
for PTM-peptides

MS data acquisition
MS (DDDDm)

MS/MS sequencing
MS/MS neutral loss

MS/MS diagnostic ions
Multistage MS

Computational data analysis 
and data mining

ValidationPTM function

PTM assignments

Modification-specific proteomics


