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    The thesis address the problem of synthesis of base-modified ribonucleosides, 

incorporation of their triphosphates into RNA, isolation, characterization and quantification of 

obtained RNA transcripts with respect to the influence of the size of modification on the 

transcription. An integral part of this work is investigation of antiviral activities of prepared 

nucleosides and their prodrugs. This research has been elaborated at the IOCB team of 

Professor Michal Hocek, the group which is well known for its long-term outstanding research 

in the field of nucleoside analogues and modified DNAs; nevertheless the construction of 

modified RNAs represents here a new research challenge. 

    Base modifications in this work are focused to substitution of 5 position of cytosine and 

uracil and 7 position of 7-deazaadenine and 7-deazaguanine with alkyl, aryl and heteroaryl 

groups varying in size. Substituents were introduced mostly by diverse Pd-catalysed coupling 

reactions. Throughout the whole synthetic part, it is evident that Mr. Milisavjević has a 

complex knowledge in the field of nucleoside chemistry, application of protection/ 

deprotection steps, phosphorylation methods as well as purification and isolation techniques. 

Modified ribonucleosides were successfully transformed to triphosphates and incorporated 

into RNA with T7 RNA polymerase using several DNA templates encoding for different RNA 

transcripts. 

    Valuable research was done within the search for antiviral agents against selected RNA 

viruses. Promising inhibitory potency was found towards Zika virus in case of benzofuryl, 

benzothienyl and naphthyl 7-deazaadenosine triphosphate derivatives in nanomolar 

concentrations while inhibition of Japanese encephalitis and West Nile virus was in 

micromolar range only, found for smaller aromatic and ethynyl derivatives.   

    The applicant also synthesized and studied a set of proTides and SATE-prodrugs derived 

from 7-deazaadenosine structures. ProTides revealed generally no or marginal antiviral 

activities. SATE prodrugs still need to be antivirally tested but it has been already proven that 

they efficiently penetrate to the cells and are deprotected to desired monophosphates. 

    Experimental part is well written, synthetic operations understandable and all new 

compounds are fully characterized by spectral data.  

Notes and questions: 

• SATE = S-acylthioethyl (not S-acylthioester):  List of abbreviation (p. 6) and systematically 

throughout the text 



 

 

• Antiviral activity - Table 8 – Comparison with some known anti-RNA virus agents should 

be included e.g. favipiravir, ribavirin. The table contains only 7-deazaadenine nucleosides. 

It is not clear if other prepared compounds (substituted uridines, cytidines and 7-

deazaguanines) were not tested or were not active.    

• What is “internal standard” in assays of nucleoside triphosphates with viral polymerases 

(p. 89-90)? It is not stated in the text nor in in the Experimental part. 

• Reference List (p. 154): In ref.3, it is not necessary to list all 166 authors - first 3-4 authors 

et al. are sufficient.  

• Small typing and graphic errors or inaccurate formulations can be found throughout the 

text but in general, they do not influence understanding the text. Nevertheless, please 

distinguish “phosphorous” vs “phosphorus” (p. 12), “antiriboviral therapy” could be better 

replaced e.g.  with “anti-RNA virus therapy” (p. 32). Also the name of Francis Crick 

deserves to be written correctly (not Creek, p. 9). Graphic problems (black boxes) on p. 

119 should be removed before printing. 

• HIV is not RNA virus but retrovirus (p. 22, first paragraph) 

• Tenofovir alafenamide is used not only against hepatitis B but it is also one of the most 

important drugs against HIV, it should be mentioned (p. 28). 

• Scheme 15, p. 37. For better orientation, arrows in unsuccessful reactions should be 

crossed out. 

 

 

    Finally, it can be stated that Mr. Milisavlević completed successfully all tasks listed in 

“Specific Aims”. The obtained results were published in three scientific papers in prestigious 

journals indicating their originality and high scientific value.  

 

I recommend the Thesis for the defence and further proceedings for obtaining the PhD 

degree.  
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