
Abstract 

Whooping cought in human population was strongly suppressed during the 20th century. But in the 

past few years, the incidence of whooping cough began to rise. The origin of this disease is a 

pathogenic gram-negative bacteria Bordetella pertussis, which is becoming resistang to currecently 

used antibiotics or vaccination. 

B. pertussis attacks human respiratory system. One of it´s virulent factors is adenylate cyclase toxin 

(ACT). It´s secreted extracellularly from bacteria and binds to cytoplasmic membrane of host cells and 

translocates adenylatecyclase domain (dAC) to cytosol. This enzymatic domain is activated by non-

covalent interaction with eukaryotic Calmodulin (CaM). After it´s activation, dAC in high 

concentrations synthesizes cAMP, triggering host cell´s apoptosis. 

We studied protein interaction of dAC with CaM by the PIXL method (Photo Induced Cross Linking) 

and mass spectrometry (MS). Mutant of dAC, with photo-methionine (pM), incorporated in position of 

Leucine 240 (dACL240pM) was expressed in transformed E.coli cells B834 in mineral medium 

containing pM. Expressed protein was isolated by affinite chromatography and characterized by MS 

(determined incorporation of pM was approximately 50 % in the final protein preparation).  

We performed a photochemical cross-linking with isolated dACL240pM and CaM. Cross-linking was 

also undertaken with dAC mutant with incorporated pM in position of Leucine 241 (dACL241pM). 

Position L241 and L240 was selected with respect to assumed participation of W242 in dAC-CaM 

binding cavity. Products of photochemical cross-linking were isolated by SDS-PAGE and visualized 

by Coomassie Brilliant Blue R250. Covalently cross-linked proteins were proteolyticaly cleaved and 

characterised by MALDI-TOF MS after proteolysis. 

The formation of heterodimer dAC-CaM was occured with a small yield. We can only speculate on 

structure of the heterodimer according to data from MALDI-TOF MS, because we identified peptides 

of both proteins in analysed protein band. Nevertheles, we don´t know exact position of interaction 

sites or ratio of both participating proteins. Due to that, we can only speculate on potential formation 

of heterotetramere consisting of two molecules of dAC and two molecules of CaM, or on formation of 

heterotrimere consisting of two molecules of dAC and one molecule of CaM. The photochemical 

cross-linking occured only if there were CaM and free calcium ions in the reaction mixture. That 

highlights specifity of this interaction. 
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