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Dear Professor Nikolić,

Please find enclosed the revised  manuscript No.:  JSCS 3459 entitled “Interactions of cytotoxic amino acid derivatives of tert-butylquinone with DNA and lysozyme“ by Jovana P. Vilipić, Irena T. Novaković, Mario V. Zlatović, Miroslava T. Vujčić, Srđan J. Tufegdžić and Dušan M. Sladić. 
The reviewers’ suggestions have been considered and the manuscript was revised accordingly. The response is given below. 

Reviewers' comments:

Reviewer B: The submitted manuscript concerns the mode of biological action of amino acid derivatives of tert-butylquinone at the molecular level on linear and circular DNA and a model protein. The synthesized previously derivatives [Bioorg. Med. Chem. 23 (2015) 6930; ref. 12] were evaluated on their interaction with biomacromolecules. Presented results suggest that the DNA minor groove binding is the principal mechanism of action of the examined derivatives. The biological data in the text are sound. The authors described that mechanism of action, with less diverse effects at the molecular level probably leads to the observed low toxicity of investigated compounds to normal cell line, making them a promising lead for further anticancer drugs. This review is of interest to medicine.

Specific comments (please clarify): 

1. What influence on the test results have the DMSO as the solvent?

2. Why DMSO did not show any effect on plasmid DNA under the applied experimental conditions? 

3. What influence on the antioxidant activity have used the structure of amino acids? Why do you choose such amino acids? (e.g. D-Val not L-Val)?

4. What is the impact on the results of a tautomeric form of the test compounds?
1. DMSO is a solvent that is routinely used for various biological activity evaluations. In our experiments it did not show any interference. 

2. DMSO does not induce plasmid relaxation, since it cannot form DNA strand breaks. In various studies it was used as solvent for investigations of action of agents that induce strand breaks (e.g. Filipović et al. RSC Adv. 5 (2015) 95191). 

3. No significant correlation could be found between the nature of the amino acids side chains and the antioxidant activity of the compounds. The exception is the proline  derivative. This assertion has been added into the results and discussion. In this study amino acids used in the previous paper have been chosen. These are amino acids with aliphatic and aromatic non-polar side chains, including one D-amino acid. Our intention was to use  simple systems initially.  Our further studies will include polar and ionized amino acid derivatives. 

4. Tautomeric forms which do not have a quinone structure are less susceptible to attack.

Reviewer C: The manuscript "Interactions of cytotoxic amino acid derivatives of tert-butylquinone with DNA and lysozyme” by J. P. Vilipić et. al. is a follow-up study that describes a series of studies aimed at revealing the molecular basis for the biological effects observed with a set of tert-butylquinone derivatives that previously displayed selective cytotoxicity against several tumoral cell lines. The paper is very straightforward and the experimental evidence appears to support their conclusions. The manuscript is somewhat preliminary, but can be considered for publication after addressing a few issues, detailed below. It would be helpful if the authors would provide in the introduction some explanation for their selection of quinone derivatives. Why these particular amino acids were selected?. For example, considering the anionic nature of the DNA, and the typical cationic nature of most DNA binders, it’s surprising that their derivatives contain mostly hydrophobic groups, but no cationic amino acids (His, Lys, Arg), which would certainly help to the

binding constant and internalization. The discussion of the experimental results is in general rather brief and it would not hurt to have a more detailed description of most of the experiments. For example, what is the precipitate formed during lysozyme reaction? Are the quinone derivatives precipitating from the solution?, In that case it’s not surprising that they do not observe modification. Perhaps the authors could combine Figure 1 and Figure 2. Also, they should edit the MS spectra so the masses are clearly visible (at the selected font size it’s very hard to read). Please, describe in the text the mass of the unmodified lysozyme, and its molecular ions (M+nH)n+ so it can be more easily seen in the MS that it has not reacted. Likewise, almost no details or description of the molecular modeling studies (docking) are given. Did they include conformers? Page 9: "The strength of interactions is correlated with magnitude of changes in absorbance or shifts of the peak position” I disagree with this statement, or perhaps it’s not entirely clear what they mean. Large changes in the UV-vis signal do not necessarily correlate with stronger binding, likewise, there are very good DNA binders that do not display any UV-Vis change whatsoever upon binding to the DNA. The characterization of the DNA binding is somewhat preliminary, and not Kd values are provided. Titrations are not reported, and only semi-quantitative data are given. Can the authors justify that?. Kd values would be important, at the very least for the best binder in the set. CD studies would be very helpful to understand the nature of the interaction with the DNA. 

Intercalation or minor groove binding would give very different signatures that would be very helpful to determine the binding interaction.

In this study amino acids used in the previous paper have been chosen. These are amino acids with aliphatic and aromatic non-polar side chains, including one D-amino acid. This explanation has been added to the introduction. Our intention was to use simple systems initially.  Our further studies will include polar and ionized amino acid derivatives. 

The precipitate was unmodified lysozyme which partly precipitated after a relatively long period of stirring in weakly alkaline medium. The quinones did not precipitate, except for minimal amounts due to inclusion.  This information was added into the experimental part. 

The masses of lysozyme and the molecular ions have been added into the results and discussion section. The size of Fig. 2 has been increased.
As for the docking, for the first part of the comment, all parameters needed for reproducing docking  procedure were mentioned in Molecular docking section (PDB code of DNA, procedure for ligand and DNA preparation, procedure for charge addition etc.), as well as grid box size and exhaustiveness. Docking studies were, as mentioned, carried out in AutoDock Vina software and, as is generally known, during docking procedure Vina recognizes all rotatable bonds in ligand, so the answer is yes, multiple conformers were used in this procedure. 

The comment of the referee regarding the sentence at page 9 is correct, so that the sentence has been deleted. 

Titration results have been added, and KB values presented. 

CD studies have been performed, and the discussion of the experimental results has been added.  

I hope that the revised manuscript meets the standards of Journal of the Serbian Chemical Society.

Sincerely,

Dušan Sladić

