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Abstract 

During infections, bacterial microorganisms initiate profound interactions with mammalian host 

cells. Usually defense mechanisms of the host destroy intruding bacteria in rapid manner. However, 

many bacterial pathogens have evolved in a way to avoid these mechanisms. By use of effector 

molecules, which can be small organic molecules or proteins with enzymatic activity, the host is 

manipulated on a molecular level. Effectors mediating post-translational modifications (PTMs) are 

employed by many pathogens to influence the biological activity of host proteins. In the presented 

thesis, two related PTMs are investigated in detail: Adenylylation, the covalent transfer of an 

adenosine monophosphate group from adenosine triphosphate onto proteins, and 

phosphocholination, the covalent transfer of a phosphocholine moiety onto proteins. Over the past 

years, enzymes mediating these modifications have been discovered in several pathogens, especially 

as a mechanism to influence the signaling of eukaryotic cells by adenylylating or phosphocholinating 

small GTPases. However, the development of reliable methods for the isolation and identification of 

adenylylated and phosphocholinated proteins remains a vehement challenge in this field of 

research. This thesis presents general procedures for the synthesis of peptides carrying adenylylated 

or phosphocholinated tyrosine, threonine and serine residues. From the resulting peptides, mono-

selective polyclonal antibodies against adenylylated tyrosine and threonine have been raised. The 

antibodies were used as tools for proteomic research to isolate unknown substrates of adenylyl 

transferases from eukaryotic cells. Mass spectrometric fragmentation techniques have been 

investigated to ease the identification of adenylylated proteins. Furthermore, this work presents a 

new strategy to identify adenylylated proteins. Additionally, small effector molecules are involved in 

the regulation of infection mechanisms. In this work, the small molecule LAI-1 (Legionella 

autoinducer 1) from the pathogen Legionella pneumophila, the causative agent of the Legionnaire’s 

disease, was synthesised together with its amino-derivatives. LAI-1 showed are a clear 

pharmacological effect on the regulation of the life cycle of L. pneumophila, initiating transmissive 

traits like motility and virulence. Furthermore, LAI-1 was shown to have an effect on eukaryotic cells 

as well. Directed motility of the eukaryotic cells was significantly reduced and the cytoskeletal 

architecture was reorganised, probably by interfering with the small GTPase Cdc42. 
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