
Abstract 
The interplay between posttranslational modifications (PTMs) and enzymes is crucial for the 

regulation of biological processes, such as those involved in epigenetics and in signaling cascades. 

The first acyl modification to be discovered of lysine residues was acetylation, which is a highly 

dynamic and abundant PTM that links gene transcription and cellular metabolism. Lysine residues 

are now known to be decorated with a plethora of acyl modifications, which encompasses multiple 

different chemical functionalities. Tight regulation of the PTM landscape is ensured by writer and 

eraser enzymes, responsible for the respective addition and removal of PTMs. In addition, reader 

domains, which bind to but don´t react with the PTMs, are part of key proteins such as transcription 

factors, which lead to a variety of downstream responses. Thus, elucidating the interplay between the 

different protein classes and PTMs is crucial to understand the mechanisms of multiple biological 

processes and might reveal new potential therapeutic targets. 

This thesis presents the development of novel peptide-based photo cross-linking probes to investigate 

protein interaction partners of specific e-N-acyllysine modifications. The probes contain a modified 

lysine mimic, based on either a hydrazide or thioamide motif, to increase the stability of the probes 

toward enzymatic hydrolysis. Furthermore, a diazirine functionality is incorporated for photo cross-

linking, and an alkyne is incorporated to provide a handle for CuAAC-mediated biorthogonal 

conjugation to reporter tags. 

An in-gel fluorescence assay was employed first for the optimization of the protein labeling protocol, 

and it was further exploited for screening the performance of each of the probes against recombinant 

sirtuin (SIRT) deacylase enzymes. Then, applying biotin as an affinity tag, selected photo cross-

linking probes were employed for enrichment of endogenously expressed proteins. Thus, the first to 

date PTM-dependent pull-downs of SIRT2 and SIRT5 were accomplished using probes relying on 

analogues of e-N-myristoyllysine and e-N-glutaryllysine, respectively. 

Finally, preliminary investigations of the novel e-N-D-lactoyl- and e-N-L-lactoyl-modifications of 

lysine are presented, revealing that the zinc-dependent histone deacetylases (HDACs) 1, 2, and 3 are 

the main erasers of these modifications. Additionally, application of photo cross-linking probes 

revealed that the YEATS domain AF9 is a potential reader of e-N-D-lactoyllysine. 
 


