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Introduction 

Bacterial conjugation is a horizontal gene transfer and one way for translocation of antibiotic resistance and virulence genes. Conjugation of plasmids in bacteria includes two steps. A single stranded DNA copy is 

generated, which is transported to a recipient cell, catalysed by a multiprotein complex. This process is initiated by phosphodiester bond cleavage at a sequence specific site by the enzyme relaxase. Herein, the 

relaxase remains covalently bond to the 5’-terminus.[1] Relaxases can be classified based on their sequence and properties in families.[2] The relaxase MobM of the streptococcus plasmid pMV158 is the prototype 

of the MOBV family. In contrast to the well-studied conjugation of plasmids from Gram-negative bacteria, information about the process in Gram-positive bacteria are still limited. First studies on functional properties 

and structural details of MobM are published.[3] But there is still a need for further investigations. 

  

Conclusion 

We synthesised a 2’-deoxyguanosine-3’-phosphorothioamidite and applied it successfully in 

oligonucleotide synthesis of a 19-mer. Now, with the oligonucleotide, mechanistic studies of the 

cleavage reaction of relaxase MobM will be performed. To overcome the problem of the low coupling 

yields of the phosphorothioamidite in the oligonucleotide synthesis, we will synthesise a dimer 

containing a 3’-S-phosphorothiolate linkage for the use in solid phase synthesis. 
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Concept 

For a detailed study of the cleavage reaction, catalysed by the relaxase MobM of the streptococcus 

plasmid pMV158, the use of so-called “suicide oligonucleotides” can be useful. These oligonucleotides 

contain a phosphorothiolate linkage at the sequence specific cleavage site of the corresponding 

relaxase. Through this, the cleavage reaction is displaced 

towards the protein-DNA adduct, which can be used for 

biochemistry and crystallography experiments. This en- 

ables investigation of intermediate steps in relaxase re- 

actions and was already used in studies of the relaxase 

TrwC.[4] 

Oligonucleotide Synthesis 

Synthesis of the 3’-S-Phosphorothioamidite   
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Objectives 

The cleavage site of the relaxase MobM is located between a G- and a T-nucleoside of the plasmid 

DNA. Therefore, a suitable protected 2’-deoxyguanosine-3’-phosphorothioamidite is needed for the 

synthesis of the suicide oligonucleotide. One synthetic route for the formation of 2’-deoxyguanosine-3’-

phosphorothioamidites was published by Cosstick et al.[5] We developed as well a synthetic route to 

obtain the needed N2-[(dimethylamino)-methylene]-5'-O-dimethoxytrityl-2'-deoxy-3'-thioguanosine-3'-

S-[(2-cyanoethyl)-(N,N-diisopropyl)]-phosphoramidite. 
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5‘-ATAAAGTATAGTGTG*TTAT-3‘ 

calc.: 5893.0 

found: 5889.3 

Dimer Synthesis 

To overcome the problem of low coupling yields of the phosphorothioamidite in the oligonucleotide 

synthesis, a dimer containing the phosphorothiolate linkage could be synthesised at first. 

Subsequently, this should be used in solid phase synthesis. 
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