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A WORD FROM THE CONSORTIUM FOR TOP-DOWN PROTEOMICS 
 

Paul O. Danis  

 

Consortium for Top-Down Proteomics, Cambridge, MA USA   
 

The Consortium for Top-Down Proteomics, founded in 2012, is focused on building the community of 
researchers and investigators, and enabling facile and extensive characterization of the various proteoforms 
that form the biological complexes and networks that control biology.  We do this by both developing new 
information and methodology through our community initiatives as well as sharing best practices and latest 
development through our seminars and outreach programs. 
 
The Consortium has recently undertaken several initiatives aimed at increasing the effectiveness of top-down 
methodologies as well as lowering the barriers to adoption.  These initiatives have addressed the challenges of 
standardized proteoform notation1, intact protein separations2, proteoform identification metrics3, methods for 
antibody characterization4, capillary electrophoresis of proteoforms, standard methods for native analysis5, as 
well as the Human Proteoform Project6.  The majority of these are completed, and their publications have been 
well received with over 500 citations in total.  In addition, the original proteoform paper7 has been cited over 
1000 times.  Our outreach efforts have brought attendees from over 50 countries to our seminars and 
programs. 
 
Going forward a major thrust of the Consortium is the Human Proteoform Project, where we will be engaging 
the community to bring ideas and energy to the development of the roadmap, connecting with other 
organizations to be sure the outputs are aligned with their related efforts, and seeking partners to help bring 
this project to fruition.   
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ACCELERATING DISEASE MARKER IDENTIFICATION AND DRUG DISCOVERY BY CLINICAL 
PROTEOFORMICS 
 

Hartmut Schlüter1  

 

1 Section of Mass Spectrometric Proteomics, University Medical Center Hamburg-Eppendorf, University of Hamburg, 
Hamburg, Germany 
 

Clinical proteomics on the level of proteoforms (proteoformics) is using differential relative quantitation 

comparing numbers of individual proteoforms of patients with those of healthy controls. Bottom-up- and 

antibody-based- clinical proteomics are only quantifying the sum of proteoforms of a protein and ignoring 

posttranslational modifications thereby excluding many species which may be associated with diseases. 

Clinical proteoformics is including the quantitation of intact proteoforms and their precise identification. Both 

analytical aspects are more difficult than in bottom-up proteomics, when using liquid chromatography coupled 

to tandem mass spectrometry (LC-MSMS) including an electrospray ionization (ESI) source. ESI is producing 

multiple charge states thereby requiring a deconvolution of the data of the MS1 spectrum for obtaining signals 

usable for getting extracted ion chromatograms being basis of quantitation [1]. A second challenge is 

associated with the problem that comparable proteoforms of different individuals may differ in their molecular 

weights because of mutations in the sequence or differences in the posttranslational modifications fixed to 

proteoforms sharing the same amino acid sequence or both cases. This problem in addition is complicating 

quantitation. However, there are already success stories describing the identification of disease markers using 

top-down mass spectrometry based on LC-MSMS published e.g., by Yin Ge and her group [2]. A further 

success story highlighting benefits of screening proteoform markers is MALDI-MS identification of 

microorganisms based on signal patterns of proteoforms [3]. MALDI-MS is not associated with above-

mentioned problems but is restricted to detection of a very small number of proteoforms out of a very many. In 

the future clinical proteoformics will require new technologies overcoming the above-mentioned problems and 

giving the opportunity to quantify and identify ideally all proteoforms present in a sample, including proteoforms 

differing in their conformation only. Applying tools for clinical proteoformics will yield a deeper understanding of 

molecular mechanisms of diseases. 

 
Novel Aspect: Clinical proteoformics in contrast to clinical proteomics is screening the complete universe of 
proteins increasing successful identification of new markers. 
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CLEAVAGE OF HISTONE H2A DURING EMBRYONIC STEM CELL DIFFERENTIATION DESTABILIZES 
NUCLEOSOMES TO COUNTERACT GENE ACTIVATION 
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2Washington University School of Medicine, St. Louis, MO 63110 
 

Histone proteolysis is a poorly understood phenomenon in which the N-terminal tails of histones are irreversibly 
cleaved by intracellular proteases. During development, histone post-translational modifications are known to 
orchestrate gene expression patterns that ultimately drive cell fate decisions. Therefore, deciphering the 
mechanisms of histone proteolysis is necessary to enhance the understanding of cellular differentiation. Here 
we show that H2A is cleaved by the lysosomal protease Cathepsin L during ESCs differentiation. Using top down 
mass spectrometry, we identified L23 to be the primary cleavage site that gives rise to the clipped form of H2A 
(cH2A), which reaches a maximum level of ~1% of total H2A after four days of differentiation. Using ChIP-seq, 
we found that preventing proteolysis leads to an increase in acetylated H2A at promoter regions in differentiated 
ES cells. We also identified novel readers of different acetylated forms of H2A in pluripotent ES cells, such as 
members of the PBAF remodeling complex. Finally, we showed that H2A proteolysis abolishes this recognition. 
Altogether, our data suggests that proteolysis serves as an efficient mechanism to silence pluripotency genes 
and destabilize the nucleosome core particle. 


