Dear Prof. Eleftherios Mylonakis,
Editor Virulence

First of all I would like to thank you for the valuable comments on my manuscript entitled “Bioinformatics analysis of viral large-scale sequences: from construction of datasets to annotation of phylogenetic tree”, enabling me to significantly improve the manuscript.
The detailed responses to the reviewers are mentioned below:
Comments to Editor

Comment: I'm aware that this may be useful, but as it is it is not likely to be of much broad/scalable/sustainable utility. The proposed work will become stale as the Internet moves on. The author needs to provide a middle layer of explanation that is future proof". Also adding information on benefits and pitfalls of different approaches would be especially helpful.
Response: As I mentioned in the introduction section of the manuscript that with a significant decrease in the cost of DNA sequencing, the number of sequences submitted to the public databases is dramatically increasing. Furthermore, the increasing success of next generation sequencing technologies has revolutionized the availability of the data on the genomic nature of all microorganisms. As a result of this, many datasets have now increased in size exponentially and involve several hundred taxa in each organism. Therefore, I believe the use of such method will increase as the Internet moves on instead of becoming stale. However, I do agree with the reviewer that benefits and pitfalls of different approaches need to be provided, which are now mentioned in the manuscript. Additionally, I have now provided a figure, which outline the whole procedure along with suggestions for other tools to be used. Collectively, this figure will provide a middle layer of explanation and will provide information for future proof usage of this protocol.


Reviewer #1 (Comments for the Author (Required)):


This manuscript is written primarily for the non-bioinformatician who seeks to perform a phylogenetic analysis using available tools upon pathogenic viruses.
 
It provides a step-by-step description of each of the actions required to output a phylogenetic tree. It uses tools that are more or less available and in some circumstances glosses over some of the important steps required for a successful workflow. 

Comment: 1. A tool is recommended that is not freely available-CodonCode Aligner. There are other suitable tools, and it is important that the author address the fact that using a tool that can only be accessed by paying a fee for more than 30 days is not a viable approach. Nor does it ensure access to scientists who are unable to afford such solutions. Flu is not aware of the income of the persons it infects, or of the scientists that choose to analyze its evolution.
Response: While optimizing this protocol, I have used all the famous algorithms/programs for handling larger datasets of DNA sequences. I found CodonCode Aligner better than other software such as DNA Star, BioEdit, CLC Workbench for not only editing, labeling of the sequences but also for the alignments, with added advantages to select a reference sequence, all in the same package. The striking feature of CodonCode Aligner is that it requires much less RAM space than any other software, which is the primary objective of this protocol. The reason of less usage of space has been provided in the manuscript. Taken together, it is worth buying CodonCode Aligner to construct phylogenetic trees in limited computer resources. However, as outlined in the additional figure, one can adapt an alternative tool to perform such analysis with minimum efforts.
Flu analysis is performed in the manuscript just for demonstration purposes, which can easily be replaced with sequence dataset of interest.

Comment: 2. The workflow encourages the user to truncate the taxonomic unit names in order to facilitate use of the tools that access phylip format in the pipeline. The net result is a naming nightmare (for naive students of phylogenetics) - and the need to adapt scripts to manage the naming structures of the taxonomic units. This is a common problem for researchers attempting to perform phylogenetics for the first time-in order to access simple online tools, the user simplifies their sequence names to the limit required by one of the lowest common denominator formats - phylip- resulting in a requirement to track the original names of the input files, and then in some way to map to these names after manipulation of the sequences. This problem can be relieved by avoiding the phylip format - and several of the tools the author mentions in fact accept alternate formats, such as nexus.
Response: Yes, I do agree with reviewers that truncation of the sequence titles within limit may help the research to avoid the use of perl script. However, in some instances the limit (for example 10 digit in phylip format) is not enough to accommodate all the information. To avoid severe complications at the time of annotations, it is always suggested to keep fairly informative title. Moreover, such titles will provide an on-sight information about the isolate in the phylogenetic tree, which otherwise may complicate the interpretation.


Comment: 3. The author does proffer a useful role as there is an attempt to detail every step required, and precautions to take as one weaves ones way through the websites and downloadable tools needed to follow this pipeline.

Response: Thanks for the comment, I went though the whole protocol once again and have provided any further precautions wherever there were needed.


Comment: Bioinformatics experts perform similar outputs by using R packages and the local implementations of several of the tools mentioned. This provides flexibility and power. Importantly, it is essential to note that the web is not static, and that reference to areas to look at on website pages, buttons to click etc are likely to lead to significant frustration as websites are updated, moved, reconfigured or as tools evolve. It is recommended that the author, at the very least, provide a higher level overview of the input required for each step, and the output desired. EG: in order to establish a tree, one needs to input an alignment that has been optimized for the lowest amount of variation between the sequences The input file required is..... the output should be a file in NNN format, that can subsequently submitted to [name typical phylogenetic package here] using input format(s) nexus, phylip etc. Input files for phylogenetic comparison are required in specific formats that provide the tools with X,Y.Z. etc
Response: Actually, R program is getting famous in all aspect of mathematics, however the use of R in construction of phylogenetic tree from such a large dataset is still pre-mature, which will indeed become famous in near future. With the evolution of the tools, the updation is always required which can definitely be retrieved from respective tutorials. The open access tools, such as R packages, are more likely to evolve rapidly compared to subscribeable program. To avoid any further frustration, I have now provided a root web address for all the tools used in the protocol. The information on the nature of input and output files is also updated in the manuscript.


Comment: Although I have not attempted to reconstruct the workflow detailed here, I do suspect that it would be difficult to replicate - owing to the concerns I list above.
Response: I have rerun the analysis once again and clarified the points that were not clear earlier. I therefor believe that it is fully reproducible now. 




Reviewer #2 (Comments for the Author (Required)):
 

Title: Bioinformatics analysis of large-scale viral sequences: from construction of datasets to annotation of a phylogenetic tree.

 
Author: Muhammad Munir


Paper type: protocol 

The paper "Bioinformatics analysis of large-scale viral sequences: from construction of datasets to annotation of a phylogenetic tree" by Dr. Muhammad Munir is well written and structured. The work is well motivated in the introduction, and the methods and procedures are clearly stated.
 
Dr. Munir describes a set of tools that, while widely available for some time now, they do not come in a single package, rather, they have to be downloaded from different sites and different authors. Therefore, this work offers a nice compendium of step-by-step procedures to produce phylogenetic analysis of DNA sequences that one would otherwise have to retrieve from different sources. It also offers warnings and caveats on software installation, dataset preparation, and software runs.


The paper provides as an example the analysis of the influenza A gene NS1. 

I find this kind of step-by-step protocols relevant and very much needed. I also appreciate the importance given to setting clear study objectives, as well as the discussion on software running times and problem handling.

Comment: I only have one recommendation to make. I feel that the paper is missing a concluding section with a brief discussion of the results obtained when using the NS1 dataset as an example. I think this would help the reader understand why it is important to set clear objectives at the beginning and also what kind of questions can be answered with this kind of methods.
Response: A conclusion section is now included. 

 


Reviewer #3 (Comments for the Author (Required)):
 

This is a timely article describing how large viral data sets can be analyzed for phylogenetic relationships using currently available methods. While not particularly innovative or original, it is a useful "how-to" guide for researchers learning to do phylogenetic analysis.
 

Comment: The approach is explained well in a step-by-step manner for the selected tools. However, while I appreciate that a very streamlined approach has been suggested by the author for simplicity, there is insufficient information explaining why the selected tools are preferable to other available methods; only a few alternatives are briefly mentioned but these alternatives, and others, are more widely used and considered 'best practice' in the field. For example, MAFFT and MUSCLE are cited on the order of 1000s of times for multiple sequence alignment, and are freely available. In contrast, I could not find a paper describing CodonCode Aligner in a Pubmed search, nor could I find a citation for CodonCode Aligner in the submitted manuscript. At the very least, a citation to the paper describing the approach is needed. Similarly for phylogenetic tree construction, while RAxML is certainly a good approach, so are PhyML and the more recent FastTree (which claims to be 100-1,000 times faster than PhyML 3.0 or RAxML 7 for large alignments and is gaining popularity). A table showing alternatives for each step of the workflow and what the benefits and pitfalls are for each approach would be a substantial improvement and provide the community with some best practice information.
 
Response: While optimizing this protocol, I have used all the famous algorithms/programs for the construction of phylogenetic tree on the same set of sequences including MUSCLE, ClustalW, BEAST, MrBayes and PhyML. Only best possible choice (RaxML) was presented. I avoided describing several programs in the same protocol to avoid any possible confusion for the readers. I have now briefly mentioned these points in the manuscript. Regarding PhyML, I understand that it is one of best-described and fast method, which took almost the same time as that of RaxML during optimization of this protocol. What makes me to choose RaxML was the user-friendly interface. The GUI for the RaxML is very clear and brilliantly defined, which require few step to start the run. On the other hands, PhyML is available for both Mac and Windows in Binary file and required command lines to install, run and set up the parameters. The PhyML server can’t handle larger datasets whereas the interface is not ‘’click based’’ as is in RaxML. Taken together, it is difficult for the users to work on command-based programs. However, the labs that are good in running command-based programme are welcome to replace the RaxML with PhyML, keeping the other steps same. This protocol is quite flexible to adapt any further modifications. I have now mentioned few of these points in the manuscript.

Finally developers of PhyML recommend use of RaxML for larger datasets: I just copied these lines from PhyML_3.0_manual.pdf page number 4 available at: http://www.phyml.com-about.com/download.html
“With most standard personal computers, the “comfort zone” for PhyML generally lies around 100-200 sequences less than 2,000 character long. For larger data sets, we recommend using other software’s such as RAxML [2] or GARLI [3] or Treefinder (http://www.treefinder.de)”.

I have also provided citation for the CodonCode Aligner as was suggested by the reviewer. As mentioned earlier, I have provided the possible alternative tools in a new figure, which explained the whole procedure in graphical illustration.

Please take a look of the list of articles that used CodonCode Aligner:

http://www.codoncode.com/aligner/citations.htm

Comment: A further concern is that although figures are provided showing the outputs of the tools, there is very little description or discussion about how to interpret the output, which would aid the user in understanding the entire process. This could be added to the figure legends or in the main body of each procedure. The author states on Page 4 that the objective of the example is to estimate the distribution pattern of NS1 in different clades of the avian influenza A from 1902-2012, and to evaluate the use of NS1 as a marker of evolution. This is not discussed at all. In addition, the article lacks a concluding paragraph.
Response: As mentioned in response to Reviewer # 2, a conclusion is provided and the results are now discussed in the manuscript. The figure legends are also extended to give comprehensive information about the figure.

 

Comment: A minor concern is the provision of a Perl script as supplementary material to manipulate data formats. I did not have access to the script to test it, but more importantly, such material should be submitted to public code repositories such as GitHub or BitBucket so that if there are bugs in the code or changes, users have access to the most recent version and can view the changes.
Response: The Perl Script is now submitted to the GitHub and is available under the link: https://github.com/drmuhammadmunir/perl/blob/master/ConvertFastatoPhylip
The information is now added in the main manuscript.


Comment: Lastly, I executed the protocol myself and found some minor errors. Most important was that I could not export the assembly from CodonCode Aligner in Fasta format as the author describes. Perhaps this is a version problem? In general, this may be a problem, as the protocol will change as software gets updated. I recommend stating all versions of the software.
Response: I have now rerun the protocol and have clarified the points where I felt is not well mentioned. Actually, so far there is only one version of CodonCode Aligner and all the software used here are the latest versions. You must be able to export assembly in Fasta format. I have now clarified this even further. I hope it is clear now.

As described above, I have made a sincere attempt to respond to all comments. Finally, I would like to emphasize again that handling larger dataset is an issue especially for the investigators those lack basics and advance resources. Thus, I believe that this article will be of substantial interest to the readers of Virulence.
I hope that you find the revised article suitable for publication, and I am looking forward to your response.

Kind Regards,

Muhammad Munir, Department of Biomedical Sciences and Veterinary Public Health, Section of Virology, Swedish University of Agricultural Sciences, Ulls väg 2B, 751 89 Uppsala, Sweden; Email: drmunir.muhammad@gmail.com, Phone: +46 18 674609, Fax: +46 18 674669 
