Dear Editor:
Thank you very much for giving us the chance to revise our manuscript (Molecular modeling studies of HIV-1 non-nucleoside reverse transcriptase inhibitors using 3D-QSAR, virtual screening, and docking simulations). Those comments are all valuable and very helpful for revising and improving our paper. We have studied comments carefully and made correction in the manuscript. Meanwhile, the revised version (. doc format) was submitted and the revised part were marked in red. And the response to the reviewers' comments is as follows: 

Reviewer A's comments:
1) Technical issues: 

a) Line 197 "thst hsd" - I guess there was meant to be "that had".
Response: We have corrected the spelling mistake in the corresponding position of the article.
b) Figures 4 and 5 should be uploaded in higher resolution.
Response: We have provided higher resolution figures.
2) Methodical issues:

a) Line 120 - please explain why TOPDIST value should be 185.

Response: Topomer Distence which set as 185 was a default value, and we have provided verifiable renference in the article.
b) Line 241- you use term "seven active sites" for seven amino acid residues. Actually, one active site consists of several amino acid residues.

Response: Although one active site consists lots of amino acid residueas, we just select one who are connected with hydrogen bonds.
c) In paragraph Docking study, you describe interactions of ligands with binding site, addressing only hydrogen bond interactions with mainly hydrophobic amino acid residues. It is of course, obvious that authors are dealing with ligand - backbone NH and CO interactions, which can be as well observed in crystal structure 1QBT between protein and ligand. However, based on candidate structures, one would expect more flexible and variable binding patterns of newly proposed candidates. It is insufficient for explanation to reduce the whole binding study to few protein-ligand interactions. Therefore, I would suggest following: examination of docking results again, rewriting of Docking study paragraph, as well as Conclusion paragraph.

Response: We have already rewritten the section of Docking study paragraph and Conclusion paragraph.

Reviewer B's Comments:

Smaller language corrections:

- lines 25-27: The meaning of the sentence is not completely clear.

Response: We have rewritten this sentence. “Acquired immunodeﬁciency syndrome (AIDS) caused by human immunodeﬁciency virus type-1 (HIV-1) has been threatening human health and no drug could cure it completely up to now1,2.”
- line 36: closed parenthesis missing.

Response: The closed parenthesis have been added.
- line 52: "dose" should be "does".

Response: We have corrected it in the article.
- lines 134-136: It is not clear to me whether the values for a list of parameters were chosen by the authors (in which case they should provide the chosen values), or were they the default values from Sybyl.

Response: The parameters in this article are the default values from Sybyl.
- line146: "the biological predicted" should be "the biological activity predicted".

Response: We have added “activity”.
- line 197: "that hsd" should be "that had"

Response: We have corrected the spelling mistake in the corresponding position of the article.

Other concerns:

[1] In the Abstract (lines 14-15), authors claim that 12 compounds they designed were more active than the template molecule. While this might be true, we do not know that without experimental validation. The authors could write something on the note "[...] 12 of the new compounds were predicted to be more active than [...]".

Response: We have rewritten this sentence in the article. “and 12 of the new compounds were predicted to be more active than the template molecule.”
[2] My general impression was that the authors use terms AIDS and HIV interchangeably, which is not correct. While AIDS is a medical condition (syndrome), HIV is a virus that may lead to AIDS.

Response: We have corrected the use of AIDS and HIV in the manuscript.
[3] The first part of the Introduction has a certain dose of repetitiveness. This could in fact be condensed, while the second part of the Introduction should be extended by briefly explaining the differences between the CoMFA and Topomer CoMFA, and what advantages of the latter made authors chose this particular method. Furthermore, the abbreviations should be introduced only once in the manuscript, when the concept/term is first mentioned.

Response: We have modified the first and second part of the Introduction. And we removed the full name of some of the concepts/terms that were not mentioned in the manuscript for the first time.

[4] Table 1 summarises the data from reference 16, which authors used to build and evaluate the model. I am puzzled by the fact that the authors omitted compounds 57 (i.e., R1 = H, R2 = 2,6-di-F-Ph, R3 = NH-cyclopentyl) and 59 (i.e., R1 = Me, R2 = 2,6-di-F-Ph, R3 = NH-cyclopentyl) from the original dataset, without any further explanation.

Response: The compounds 57 (i.e., R1 = H, R2 = 2,6-di-F-Ph, R3 = NH-cyclopentyl) and 59 (i.e., R1 = Me, R2 = 2,6-di-F-Ph, R3 = NH-cyclopentyl) from the original dataset are belong to N-DABOs, and we just discuss S-DABOs in this paper, so they are omitted.
[5] Is there any reference for Sketch Molecule or Sybyl (lines 73-74)? Also, the reference for the RCSB Protein Data Bank is missing (line 130).

Response: Sketch Molecule just a drawing tools of the Sybyl2.0-X, which don’t need a reference. We have added the reference for the RCSB Protein Data Bank.
[6] In Figure 4a, authors show the superimposition of the reference ligand and the redocked ligand. Is this the top scored pose, and if not, how does the top pose compare with the reference ligand?

Response: If they don’t have top scored pose, it illustrate that superimposition of the reference ligand and the redocked ligand can not superimpose suitable, so we should choose another PDB.
[7] In Figure 5, certain protein residues belong to chain A, while the other belong to chain B. In particular, there are two Ile50 residues, one from each chain. It would be good if the authors could label the chain together with each residue.

Response: We have labeled each residue with the chain in the figure 5.
[8] Figures 1, 3, 4, 5, and 6 are not of satisfactory quality. In many of them, the resolution is too low to legibly understand the meaning of the data. Furthermore, the color of the background, together with the color and position of residue labelling makes almost all labels very hard to read (e.g., white labels on light gray background in Figure 3, or dark blue labels on black background in Figure 6). Authors should take significant care about the graphical aspects of the paper before it can be accepted.

Response: We have redone all the graphics to ensure their high quality.

Reviewer C's Comments:

The authors may use more rigorous approaches such as D-optimal or Monte Carlo cross validation to derive test set or to perform statistical validation.

Response: Rencently, we are learning new QSAR validation techniques like D-optimal or Monte Carlo, and we will make efforts in our future work on recent QSAR validation techniques for the validation of the MLR model preferably.
The primary focus of this manuscript has been addressed on computational aspect. However, the physiochemical significance and biological implications underlying the computational findings have not been analyzed and discussed in detail. This should be improved in revision.
Response: We have already analyzed the physiochemical significance and biological implications of this study in detail.
“This study could serve as a basis for the development of HIV-1 NNRTIs, and provide a theoretical reference for the synthesis of new drugs.”
Molecular docking can only result in coarse-grained complex structure models of protein with ligand. Some other rigorous method such as molecular dynamics may be used to improve the structure quality and to investigate the energetic and dynamic properties of the structures.
Response: In the later study, we will try to use other rigorous method such as molecular dynamics to improve the structure quality and to investigate the energetic and dynamic properties of the structures.
Leave-One-Out (LOO) CV is not sufficient to examine the stability and predictability of a QSAR model. N-fold CV seems better.
Response: In this manuscript, N represent the optimal number of components, and it can examine the stability and predictability of a QSAR model preferably.
The results, discussion and conclusions are rather brief that cannot highlight the significance of this study.
Response: We have added the significance of this study in the conclusionof the manuscript. “This study could serve as a basis for the development of HIV-1 NNRTIs, and provide a theoretical reference for the synthesis of new drugs.”
Reviewer D's Comments:

When designing new molecules, the author failed to elaborate on how to design the group based on the conclusion. The contrast is not enough to support the conclusion.

Response: We have elaborated in detail on how to design the group on the conclusion. “In this work, the two R2 groups and seven R3 groups with higher contribution values were employed to alternately substitute for the R2 and R3 of template molecular. Then 14 new molecules were designed.”
In Preparation of data set, the author did not discuss how to divide 72 dihydroalkoxybenzyloxopyrimidines (DABOs) into two parts.

Response: We select training set and test set moleculars by the method of pick one out of four in preparation of data set.
There were multiple conclusive statements in the article, but it failed to properly cite the literature as a support.

Response: We have cited the literature of some multiple conclusive statements in the article as a support properly.
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[32] R. D. Clark, A. Strizhev, J. Mol. Graph. Model. 20 (2002) 281 (https://doi.org/10.1016/S1093-3263(01)00125-5)

[33] J. Tong, P. Zhan, M. Bai, T. Yao, J. Chemometrics. 30 (2016) 523 (https://doi.org/10.1002/cem.2809)
The references cited in this paper are somewhat old, so it is suggested that the author cite relatively new references.

Response: The relatively reference are cited in appropriate positionof the manuscript.
What is the law behind the design of new DABOs inhibitors? What is the difference between the molecular structure of the new DABOs inhibitor and the molecular structure of the original DABOs inhibitor?

Response: Topomer Search is a fast 3D ligand-based virtual screening tool that can search large libraries of compouds for fragments that are similar to the chemical structures of known lead compounds. In addition to pharmacophoric properties, Topomer Search uses topomeric fields to compare molecules, and it allows screening for whole molecules, R groups, or scaffolds, using topomer-based similarity. Topomer distance was used to estimate the similarity between the query fragment and molecular fragments being screened after 3D reassembling, with lower values demonstrating greater similarity. The new DABOs inhibitors have higher values than the original inhibitors.
line 25, the important papers about molecular docking published recently should be cited: The Journal of Physical Chemistry B, 2018, 122, 2544-2555; ACS Central Science, 2017, 3, 1208-1220; Physical Chemistry Chemical Physics, 2016, 18, 12964-12975; Journal of Medicinal Chemistry, 2014, 57, 3737-3745; Molecular Biosystems, 2013, 9, 1511-1521.

Response: The metioned references are cited in the appropriate positionof the manuscript.

[1] F. Sterpone, P. Derreumaux, S. Melchionna S, J. Phys. Chem. B. 122 (2018) 2544 (http://dx.doi.org/10.1021/acs.jpcb.7b10796)

[2] Y. Y. Sun, J. F. Li, F. Q. Zhou, J. L. Li, B. Yin, Phys. Chem. Chem. Phys. 18 (2016) 12964 (http://dx.doi.org/10.1039/c6cp05871j)
There are few style or grammar issues, For example: In Molecular screening and molecular design, in paragraph 1, there have some spelling mistakes, such as “thst hsd”.

Response: We have corrected the spelling mistake in the corresponding position of the article.
