
Dear Editor:
Thank you very much for giving us the chance to revise our manuscript (Title: 3D-QSAR and docking studies of HIV-1 integrase inhibitors using R-group search and Surflex-dock ). Those comments are all valuable and very helpful for revising and improving our paper. We have studied comments carefully and made correction. The main revisions are as follows: 
Reviewer A:
1. -Set of compounds and IC50 values were taken from modeling work (ref. 10 in the manuscript). Set comprise 62 compounds and corresponding IC50 values experimentally determined by the three research groups. IC50 data are not normalized using IC50 data of some standard inhibitor. 
Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, our reply is as following: the data set was taken from the reference 18(in the revised paper) and the data was also used for the QSAR analysis.  Moreover, the data obtained from one research groups are too few to carried out the QSAR analysis. So we chose this data set to carried our research and obtained the reliable results.
2. - In the whole text authors state that proposed compounds (Table 2 in the manuscript) exert better HIV-1 inhibition potency comparing to template molecule (compound 42 in Table 1, having best potency in the set); obviously that this is not true. It will be correct to state that, on the ground of modeling results such compounds could be better HIV-1 inhibitors, as well as that potency of compounds must be experimentally evaluated.
Thanks a lot for the suggestions raised by Reviewer A. 

Compound 42 with the highest activity in the data set does not necessarily have best potency. The potency of compounds must be experimentally evaluated. However, in this study, in order to facilitate the implementation of the QSAR study, compound 42(with the highest activity in the data set) was just as a reference molecule.
3. - More than 2/3 of references cited is highly unsuitable. In the introduction, one review article of HIV threat (or simply link to WHO web site: http://www.who.int/hiv/data/en/) and one review article of the mechanism of HIV-1 integration and mechanism of integrase inhibition will be quite sufficient. Copy/pasting of the parts of introductions from articles reporting HIV-1 integrase inhibitors is not a good practice.   
Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, the introduction has been revised. 
-There are number of very rough errors in the introduction, as well as in the parts of the rest of the text. For example:

4. How one can explain meaning of : ‘…the improving rate of sufferers…’   
Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, the sentence ‘Anti-HIV drug development is one of the leading tasks in the drug discovery area due to the improving rate of sufferers with HIV and related infections.’ have been modified as ‘Anti-HIV drug development has been one of the leading tasks in the drug discovery area with the increase in the number of AIDS sufferers.’ in the revised manuscript.
5. Or: ‘The host proteins…have been used as drug targets… reverse transcriptase, protease, integrase, polymerase..’ RT, PR and IN are inherent HIV-1 proteins, not host proteins. 

Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, ‘the host proteins’ has been replaced by ‘the inherent proteins’ in the revised manuscript.
6. Line 36: beginning of the sentence ‘And it is….’ ???
Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, the sentence has been revised.
7. Lines 45, 52 and 53: NOT ‘30’ but 3’ (three prime) processing, hydroxyl etc. 

Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, the ‘30’ has been replaced by ‘3’. 
8. Line 54: ‘Currently, two OTHER IN inhibitors…’ there are no inhibitors mentioned in text before this sentence
Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, the sentence has been revised as ‘Raltegravir(RAL) became the first IN strand transfer inhibitor approved by FDA in 2007.’ in the revised manuscript.
9. Line 64: ‘ligand’ not ‘substrate’ 
Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, ‘substrate’ has been replaced by ‘ligand’.
10. Line 65: among other unsuitable references, reference 11 is particularly not appropriate to cite CoMFA, original Cramer article should be cited in this point. 

Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, the reference 14(the revised paper) is cited as: R. D. Cramer, D. E. Patterson, J. D. Bunce, J. Am. Chem. Soc. 110 (1988) 5959.
11. Line 68/69: ‘toward HIV-1 PR’ Authors prepare manuscript devoted to INTEGRASE, NOT PROTEASE inhibitors.
Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, the error has been corrected.
12. Line 70: Reference 14 is not accessible, still original Topomer Search reference is strongly recommended citation
Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, the reference has been revised as: R. D. Cramer, F. Soltanshahi, R. Jilek, B. Campbell, J. Comput. Aided Mol. Des. 21(2007)341.
13. Line 81: ‘-log’, not ‘-lg’
Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, the error has been corrected.
14. Line 81: In the context of HIV-1 integrase inhibitors sentence/statement ‘IC50 is the drug concentration inhibiting 50% of the cellular growth followed by 1 h of drug exposure.’ is obviously untruthful and unsuitable. 
Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, this sentence has been modified as ‘IC50 represents the concentration of HIV-1 IN inhibitor that is required for 50% inhibition of HIV-1 IN.’ in the revised manuscript.
15. Line 92: ‘sketch module’, not ‘sketch molecule’

Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, the error has been corrected.
16. Line 93: ‘change’ not ‘charge’
Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, the error has been corrected.
17. Line 95: ‘number’, not ‘coefficient’

Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, the error has been corrected.
18. Line 106: ‘…(PLS) using leave-one-out (LOO)…’, not ‘…(PLS) of leave-one-out (LOO)…’
Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, the error has been corrected.
19. Line 110: ‘…is more efficient…’ in respect to what? Comparison
Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, this sentence has been modified as ‘Topomer CoMFA is more efficient in forming predictive models compared with CoMFA.’ in the revised manuscript.
20 Line 144: ‘..of HIV protease…’ authors studied INTEGRASE, NOT PROTEASE inhibitors. 
Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, the error has been corrected.
21. Fortunately, PDB structure 3NF7 is indeed HIV-1 integrase structure with the bound inhibitor. In this point serious methodological issue appears. It is strongly recommended to explain why structure of integrase with inhibitor bound far from Mg2+ binding moiety is chosen. Structures of compounds 1-62 used for modeling are developed from aryl-diketo acids which act as an Mg2+ chelating agents. Such pharmacophore is retained in quionolone carboxylic acid scaffold. So, docking of compounds in the binding pocket far from Mg2+ binding moiety is highly inappropriate. 
Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, we chose the nearest docking pocket from the magnesium ion in all of the possible docking pockets for docking. The docking results were shown in the text.

22. Line 160: ‘…F-statistic values…’, although it is possible to calculate F value for experimental vs. predicted correlation, typically in PLS F values were not reported. More important, from Figure 2 it is hard to believe that linear fit with F=130 is shown.
Thanks a lot for the suggestions raised by Reviewer A. 

The F value in this paper is 103.344.
23. Line 164: ‘…ability (q2 > 0.2).’ 0.5 NOT 0.2 
Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, the error has been corrected.
24. Lines 198/199: ‘…positive charged substituent at R2-position may favor the activity. This is in agreement with the experimental data: 39(-Pr), 40(-iPr), 41(-tBu), 42(-cyclohexyl).’ Obviously that -Pr, -iPr, -tBu and -cyclohexyl are not positively charged group. 
Line 203: ‘..of the electronegtive substituent’ obviously not electronegative (CoMFA did not account for resonance or inductive effects). 
Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, our reply is as following: in the 3D contour of Topomer CoMFA model, the red isopleths indicate regions where the negative charged substituent is favorable for the activity and the blue isopleths indicate regions where an increase of the positive charged substituent enhances the activity. According to your opinion, we referenced the relevant literatures using Topomer CoMFA method. According to the description of the literatures, the -Pr, -iPr, -tBu and -cyclohexyl are positive charged substituents. (references: 1. X.H. Sun , J.Q. Guan , J.J. Tan , C. Liu & C.X. Wang (2012): 3D-QSAR studies of quinoline ring derivatives as HIV-1 integrase inhibitors, SAR and QSAR in Environmental Research, 23:7-8, 683-703. 2. Peng Lu, XiaWei, Ruisheng Zhang, CoMFA and CoMSIA 3D-QSAR studies on quionolone caroxylic acid derivatives inhibitors of HIV-1 integrase, European JournalofMedicinalChemistry45(2010)3413-3419. 3. LIU YongLan, LI YueTing, SHI BoZhi, ZHONG Kan, SHAO YiQiang, ZENG YaFei, HUANG DanDan, WANG GuiXue , LIANG GuiZhao, Using Topomer CoMFA and Surflex-dock to analyze 3D-QSAR of GSK-3β inhibitors and their mechanism of action, SCIENTIA SINICA Chimica, 2013 43 (2): 198- 208.)
25. Line 215: Why ‘Eventually,..’ in the context of the sentence
Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, our reply is as following: the purpose of this section is screening the molecular fragments similar to the molecular fragments of the training set and designing the new inhibitors using these molecular fragments. 5000 Ra molecular fragments and 1000 molecular Rb fragments were screened from the ZINC database through the first step. But the molecular fragments with higher TOPCOMFA_R than that of template molecule were selected to design the new inhibitors. In this study, 1 Ra groups and 21 Rb groups were selected finally.

26. Lines 222-224: ‘It can be seen 222 from Table 3 that there are 10 new compounds with higher activity than that of the 223 template molecule.’ Predicted activity is better - without experimental validation this statement should be modified. 
Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, our reply is as following: the new designed compounds were obtained by the combination of molecular fragments screened from the database, these fragments were compared with the Topomer similarity of R groups of training molecules. Finally, the molecular fragments that with higher Topomer similarity and higher contribution values of R-groups than that of the template molecule were selected to design the new inhibitors.  Then the Topomer CoMFA model was used to predict their contributions to activity. The results showed that the activity of the new compounds was similar to that of the training set. In theory, the new designed compounds are of a certain value and can be used as the candidate compounds of the anti-AIDS drugs.
27. Line 229: Table 3: It is strongly recommended to change numeration of compounds in table 3. Compounds in Table 3 have a same numbering as part of compounds in Table 1 and this can cause confusion. 

Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, we have labeled the new designed compounds with letters from a to u.
28. Line 245: ‘nonpolar parts of’ is probably more suitable than ‘hydrophobic group’. Side chains of  His, Ser, Tyr and Asn are polar. 

Thanks a lot for the suggestions raised by Reviewer A. 

The problem did exist in the paper due to our negligence. According to reviewer A’s suggestion, we have checked the paper carefully and corrected the errors.
29. Line 246: ‘five’ by letters, not by number, start of the sentence

Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, the error has been corrected.
30. Lines 252/254: ‘…docked into the binding cavity with the carboxyl directing towards…’ There are NO CAROXYL GROUPS IN COMPOUDS 14 and 17 from table 3!   
Thanks a lot for the suggestions raised by Reviewer A.
This is a writing error due to negligence. According to reviewer A’s suggestion, we have corrected the error in the revised manuscript.
31. Conclusion: ‘The built models are favored by internal and external predictions and the statitics are convincing and comparable. The models can not only be extrapolated to predict novel and more potent inhibitors, but the contour maps obtained from Topomer CoMFA analyses provide a useful insight for structure-based design for designing new chemical entities with high HIV-1 inhibitory 276 activity.’ - nothing wrong with the good statistics, but data provided by authors are far from sufficient in order that such model will be useful for other researchers. 
Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, our reply is as following: we are working to improve on this issue you mentioned. But we can obtain these statistics because of various factors such as structure and properties of the compound itself, the calculation method of the software, experimental conditions and so on. We will strive to improve in future research.
32. As a note, the same set is used for CoMFA analysis (without application of Topomer approach) in European Journal of Medicinal Chemistry Volume 45, Issue 8, August 2010, Pages 3413-3419, so reported results can be compared with results described in given reference.

Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, we have made a comparison between the two results. The comparison: Peng Lu, Xia Wei and Ruisheng Zhang carried out 3D-QSAR analysis on series of quinoline carboxylic derivatives of HIV-1intergrase inhibitors using the CoMFA and CoMSIA method.25 Compared with this study involved more molecular structures being entered into the analysis. We achieved a fair result (q2=0.67, r2=0.942, SEE=0.277, F=103.344) with Topomer CoMFA models, Those results mean that the predictive models have a wider range to application and similar or even better molecular structure prediction than former work. Furthermore, the introduction of Topomer CoMFA provides us a brandnew method to analyse substitution with a functional group rather than with a functional atom. And by objective measures and automatic matching to analyse compounds’ characters, Topomer CoMFA is more efficient in forming predictive models. Hence, the work we have done has practical meaning and far-reaching influence.
33. Along with the fact that majority of references are inappropriately used, citation of the number of references are problematic, For example, reference No2 can not be located in databases, searching by authors or by publication year/authors. Journal title for reference No22 is ‘From NATO ASI Series, Series C:  Mathematical and Physical Sciences  (Chemometrics)’
Thanks a lot for the suggestions raised by Reviewer A. 

According to reviewer A’s suggestion, the relevant references have been modified in the revised manuscript.
Reviewer B:

ADDITIONAL COMMENTS

Please indicate the page numbers for suggested corrections.

Please, be as specific as possible if major correction by the author(s) is

recommended! : 


In this manuscript, the authors developed a reliable 3D-QSAR model for 62

HIV-1 integrase inhibitors by using Topomer CoMFA. Then, they designed a

number of new inhibitors with improved predicted bioactivities. 

1.
Please check the English again. There are a number of re-occurring issues

and some poorly worded sentences. 
Thanks a lot for the suggestions raised by Reviewer B. 

According to reviewer B’s suggestion, we have checked the manuscript carefully and corrected the mistakes.

2.
The author used docking technique to study the binding structures of the

studied inhibitors. However, as we know, the accuracy of the score function

was very system dependent, and therefore, before docking, the author should

validate the docking method is feasible to the investigated system, namely,

determining if the docking method could reproduce the binding pose of the

co-crystallized ligand in the used crystal structure (references: Shen,

M.Y., etc. Molecular Biosystems, 2013, 9, 1511-1521; Zhou, S.Y. etc. Journal

of Chemical Information and Modeling, 2013, 53, 982-996; Tian, S., etc.

Journal of Chemical Information and Modeling, 2013, 53, 2743-2756).
Thanks a lot for the suggestions raised by Reviewer B. 

We have validated the docking reliability before docking. Unfortunately, we did not present the verification result. According to reviewer B’s suggestion, we have presented the results in the revised manuscript. (To validate the docking reliability, crystal structure of protein (3NF7) with the cognate ligand was re-docked. As reference ligand, the cognate ligand was taken out of its protein–ligand complex (3NF7) and redocked back into its binding site. As is shown in Fig.4, it can be seen that the re-docked ligand and the reference ligand are almost completely superimposed together. Their rotational tendency are basically similar. The result shows that the docking method is rational and reliable.)
In my opinion, this manuscript should: 


be published after minor revision without additional review

If manuscript is suitable for publishing, referees recommendation : 


Original scientific paper

Reviewer C:

ADDITIONAL COMMENTS

Please indicate the page numbers for suggested corrections.

Please, be as specific as possible if major correction by the author(s) is

recommended! : 


Page 7

REPORT: 


Research results reported in Manuscript 3D-QSAR and docking studies of

HIV-1 Integrase inhibitors using R-group search and Surflex-dock, are

generally interesting and could be useful for medicinal chemists although

several modifications are required:

1. On page 7 in Introduction is stated: “The output poses were evaluated by

scoring functions including Total score, G-score, D-score, Chem-score,

PMF-score and C-score (consensus score) which reflects the scoring

consistency of other five scores. Generally, the higher the C-score, the

better the selectivity of the output pose.” In the Results and Discussion

section are now presented and not discussed these docking parameters.

Additional Table with the data for all data set and designed compounds

should be prepared and discussed.
Thanks a lot for the suggestions raised by Reviewer C. 

According to reviewer C’s suggestion, the scoring results including Total score, G-score, D-score, Chem-score, PMF-score and C-score for the training set and new designed inhibitors have been presented in supplementary table1 and supplementary table 2.
2. On page 7 in Introduction is stated: “In this study, the protein-ligand

complex with crystal structure (PDB ID: 3NF7) 20 of HIV-1 protease was taken

from RCSB Protein Data Bank.” Authors should correct the mistake.
Thanks a lot for the suggestions raised by Reviewer C. 

The mistake you pointed does exist because of our negligence. According to reviewer C’s suggestion, we have corrected the mistake in the revised manuscript.
3. Numbering of compounds in Data set is from 1 to 62, while designed

compounds are again labeled with numbers from 1 to 21. Therefore is very

difficult to follow and understand discussion on page 12 and 13. Authors

should change naming of the designed compounds.
Thanks a lot for the suggestions raised by Reviewer C. 

According to reviewer C’s suggestion, we have labeled the new designed compounds with letters from a to u.
4. Abbreviation IN should be explained in abstract and in the Introduction

(page 2)
Thanks a lot for the suggestions raised by Reviewer C. 

According to reviewer C’s suggestion, abbreviation IN has been explained in abstract and in the introduction in the revised manuscript.
5. Citation of Topomer Search technology (page 3) should be an article or a

book.
Thanks a lot for the suggestions raised by Reviewer C. 

According to reviewer C’s suggestion, the citation of Topomer Search technology has been modified as ‘R. D. Cramer, F. Soltanshahi, R. Jilek, B. Campbell, AllChem: generating and searching 1020 synthetically accessible structures. J. Comput. Aided Mol. Des, 2007, 21(6), 341-350.’
6. In the legend of Figure 3 should be added explanation for each color.
Thanks a lot for the suggestions raised by Reviewer C. 

According to reviewer C’s suggestion, each color in the Figure 3 have been explained in the revised manuscript. ( Fig. 3 3D contour of Topomer CoMFA model (a)steric field map of Ra; (b)electrostatic field map of Ra；(c)steric field map of Rb;  (d)electrostatic field map of Rb (Green and yellow contours represent steric favorable and unfavorable regions, respectively. Blue and red contours represent regions that favor electropositive and electronegative groups, respectively))
In my opinion, this manuscript should: 


be published after minor revision without additional review

If manuscript is suitable for publishing, referees recommendation : 


Original scientific paper

With the best regards

Sincerely Yours, 

Jian Bo Tong and Min Bai

