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Extensive protein fractionation increases the 

final number of PSMs and detection level of 

individual PTMs.  

(right) UPLC-tandemMS of pI fractions.  

(below) Protein group ID number (200ng on-

column load) and XIC of single peptide 
 

 

 

Protein fractionation 

 

Schematics and ion-transfer system 
of the Bruker timsTOF PRO 

The field of molecular medicine is moving beyond ge-
nomics to proteomics.  The goal being the characteriza-
tion of the cellular circuitry and the understanding of 

the impact of disease and therapy on cellular networks. 

 

The impact of post-translational modifications in signal 
transduction and as triggers of autoimmune diseases is 

evident. 

In this study we have evaluated the impact of chroma-
tographic conditions and ability of PASEF to dig deeper 

into the PTMed proteome.   

 

PTMs in Clinical Proteomics 

 

- The BSI 

PEAKS IMS allows easy for beginners and experts alike 

to analyze search results.  

- PASEF tandem MS spectra of PTMs are clean and 

without much noise and CCS values to validate PTMs. 

 - HPC based database searching using MS-GF+ is 

feasible and fast (depending on number of nodes) 

 

Bioinformatics solutions 

Post-translational modifications (PTMs) of proteins are implicated all 

key biological processes. Signal transduction mechanisms and 

enzymatic modifications in autoimmune diseases generate dynamic 

and sub- stoichiometric levels of PTMs. Most strategies aimed at 

detecting PTMs necessitate efficient enrichment for deep coverage of 

the proteoforms, however, limits an unbiased detection of PTMs.  

Multiple PTMs do not allow enrichment due to lact of methods.  

From tissue extracts obtained from human, mouse and pig origin we 

isolated the proteome. Fractions of samples were separated with or 

without high pI fractionation (Thermo Sci) and analyzed without PTM 

enrichment by UPLC-PASEF-MS (Bruker timsTOF PRO using Ionoptiks 

25cm Aurora nanoLC column) and other high-end MS. The proteome 

and protein modifications were characterized by database searching 

using BSI PEAKS PRO as well as MS-GF+ using high-performance super-

computing (HPC).  

DDA vs PASEF based data acquisition 

Enabled far higher number of PSM 

and percentage of PTMs assigned 

(data not shown). 

(below) single phosphorylated 

tandem MS indicating clean, noise-

less spectra of high coverage of 

fragment ion spectra 

 

PSM vs PTMs  
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Parallel Accumulation Serial Frag-

mentation (PASEF) acquisition al-

lows ions to be accumulated in dis-

crete ion packages at chromato-

graphic speed and high duty cycle. 

The BSI PEAKSX allows extraction 

of accurate CCS values (1/k0) 
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