REVIEWERS PRECIS

Constructing phylogeny from whole genome alignment
Reviewer 1 : The manuscript proposes a new approach for phylogeny based on whole genome alignment. The methods used are generally clearly described, the results seem to be sound, the conclusions adequate and the novelty sufficient. The study is somewhat limited, since the accuracy comparison (with the previous approach by Henz et al) is based only on one dataset. Despite this slight limitation, the presented results are promising and should be worth publishing.
Reviewer 2: Overall, it is an interesting manuscript which is worth publishing.  This is yet another method for building phylogeny infering that whole genome alignment using BLASTN is not most suitable for whole genome alignment. These authors report a more scalable method. The paper is written in a slightly different format to the usual fare, but appears justified in this case, The Introduction addresses the problem with suggested solutions and is properly referenced. The method (in the Introduction)  proposed selecting a maximum subset to result in same topology % species appears sound. The speculative nature of reported regions being more meaningful than local alignments should be supported by a reference(s). The methods are explained in detail in sections 2,3,4 and results in section 5. Suggest change to OJB format and return to authors for changes. Publish with minor changes.

Details below

REFEREE 1

1. CRITERIA FOR JUDGEMENT (Mark "Yes" or "No"). 
  

Is the work scientifically sound?

Yes

Is the work an original contribution 

Yes


Are the conclusions justified on the evidence presented?

Yes


Is the work free of major errors in fact, logic or technique? 

Yes


Is the paper clearly and concisely written? 

Yes


Do you consider that the data provided on the care and use of animals (See Instructions to Contributors) is sufficient to establish that the animals used in the experiments were well looked after, that care was taken to avoid distress, and that there was no unethical use of ahimals? 

No animals were used.

2  PRESENTATION (Mark "Yes" or "No"). 
  

Does the title clearly indicate the content of the paper?  
Yes

Does the abstract convey the essence of the article? 

Yes


Are all the tables essential? 

Yes


Are the figures and drawings of good quality? 

Yes


Are the illustrations necessary for an understanding of the text?  

Yes


Is the labelling adequate?

Yes, except that the label for figure 3 says “trees” although there is only one tree in the figure.


3. RECOMMENDATIONS(Mark one with an X) 
  

X  Accept for publication with minor changes



4. REPORT  

The manuscript proposes a new approach for phylogeny based on whole genome alignment. The methods used are generally clearly described, the results seem to be sound, the conclusions adequate and the novelty sufficient. The study is somewhat limited, since the accuracy comparison (with the previous approach by Henz et al) is based only on one dataset. Despite this slight limitation, the presented results are promising and should be worth publishing.
The following comments concern some details that should be addressed as “minor changes” that the authors can be trusted to make. None of the suggested changes include any new experiments or additional analysis – all suggestions are limited to updates to the text.
There are many cases where the authors state that a computation step takes a particular number of CPU hours. This obviously depends on the speed of the processor, and it should therefore be mentioned somewhere which computer was used. There are also many cases with statements such as this one: “it takes 9.5 CPU hours (i.e., 11.5 days of actual running time) to execute MUMmer”. The actual running time will of course depend on various implementational issues, and is therefore not sufficiently interesting to be reported for every case. It can be of some interest to see it reported once, as an example, but not repeated for several different cases, as it is done now. 
The use if the NCBI taxonomy as the true phylogeny can be justified with some arguments, but no arguments are given in the manuscript. It is of course impossible to know the real phylogeny, and any given taxonomy can contain errors, including the one from NCBI. I’m not arguing against the use of the NCBI taxonomy, but some argument should be given to justify the choice and to acknowledge the problem that we cannot know for sure the real phylogeny.
The discussion on true splits in the Introduction chapter, referring to figures 1a and 1b, is not entirely convincing. One could argue that the two trees are very similar, since each of the four subgroups is exactly the same in both trees. Later on in the manuscript (in chapter 3) the argument is stated that some splits should be considered more important than others. This argument is more convincing, whereas the discussion in chapter 1 seems to assume that the reader will agree, without really spelling out the arguments. The argumentation in chapter 1 could thus be improved. Personally, I also feel that the example shown in figures 2a and 2b is more convincing (of the drawbacks of the non-trivial splits measure) than the example in figures 1a and 1b.
Given that the species in figure 6 are sorted alphabetically, it takes the reader a VERY long time to follow the example regarding Ralstonia solanacearum, Neisseria meningitidis and other species. One has to scan the whole list of species names in figure 6 for each species. It would be a lot easier if they were sorted alphabetically, instead of numerically. On the other hand, sorting alphabetically obiously makes the mapping in the reverse direction more problematic. In general, the use of sequence numbers (such as S123) in the figures, together with the key in figure 6, is inconvenient. It would be easier to follow if abbreviations were used. For example, Bordetella parapertussis could perhaps be abbreviated Bpa. This would not take up more space than the sequence numbers, but it would be much easier for the reader, since you could quickly learn the mapping between abbreviation and species name (and perhaps even guess the species name from just seeing the abbreviation).

Regarding the statement: “Also, their approach is not scalable. It is estimated that to construct a phylogeny for all 230 prokaryotic genomes published by NCBI may take more than 1000 CPU hours which is not practical.” It is not clear who is making this estimate. It should be pointed out if the estimate was done by Henz et al themselves, or by the authors of the current manuscript.

Regarding the statement: “.. the accuracy of the constructed phylogeny based on this new measure is 50% (contrary to the 92.3% based on non-trivial splits) which reflects the quality of the tree more appropriately.” I think it can be debated wether this measure reflects the quality more appropriately or not. The authors should present some arguments for why 50% is more appropriate then 92.3% in this case. It is being stated as if it is obvious, but I don’t think it is so. 

Regarding the statement: “That is, we derive our measure from the total lengths of all the MUMs reported (that is, the selected anchors) by the software and normalize the value by the length of the shorter genomes.” Presumably, the MUMs must be non-overlapping? This should peharps be stated explicitly.

Rearding the statement: “From the viewpoint of theoretical analysis, we improve the time complexity from O(mn2) where m is the length of each genome to O(mn) since the number of groups is small and can be considered as a constant in practice.” This is a bit puzzling. My feeling is that the complexity is still O(nm^2), since the same number of species pairs is being compared, only with the difference being that the step of making suffix trees has become less costly. To really account for that in the complexity analysis, I think the complexity of generating suffix trees must be explicitly stated. As far as I understand, the O(nm^2) complexity only accounts for the MUM comparison step. But maybe I misunderstood, since the complexity analysis is very brief and not much is being defined. Perhaps a slightly more laborate analysis should be added?

Regarding the statement: “If there is a corresponding split in the true phylogeny so that the species are partitioned exactly the same as that split.” This sentence is incomplete. The “if” must be followed by a “then” somewhere later in the sentence. In general, the paragraph is a bit confusing and could be clarified.

Regarding these two statements: 1) “However, if we count the percentage of good splits, it is 72.7% which is a rather high score. “ 2) “if we use the percentage of species in the maximum agreement subtree as our quality measure (the selected species have been bolded in the figure), the evaluation score is 65.9% which we believe is a better score that reflects the quality of the tree.” The difference between 73% and 66% is rather small, and the statement that 66 is a “better score” than 73 is not really convincing. 

The reference to figure 1c occurs before the maximum agreement subtree method has been explained, so the shown tree is mysterious to the reader. A one-sentence explanation could be added there. Also, one could argue that the tree in figure 1c ignores many similarities between the trees from figs 1a and 1b. This counter-argument is being ignored, rather than mentioned and discussed.
Regarding the statement: “For Data Set I, from Table 1, we can see that our approach achieves an accuracy of more than 20% higher than Henz et al.’s approach in both measurements. Figure 3 shows the our predicted tree.” I think there is a confusion here between percent and percentage points. An increase from 65.9% to 89% is an 35% increase ((89-65.9)/65.9)x100 = 35. I think what was meant is that we see an increase of 23 percentage points (89-65.9=23.1). 

I don’t understand why the statement about BLASTp is placed in a footnote (footnote number 4)? I think it is important enough to be included in the text.
The level of English in the manuscript is generally good, but a few small errors could be spotted:

“we propose the followings.”

(“followings” should be “following”)

“it means that the evolutionary structure of these species are the same in both trees.”

(“are” should be “is”)

“these set of species”

(“these set” should be either “these sets” or “this set”)

“it is already fast than Henz et al.’s approach”

(“fast” should be “faster”)

Overall, it is an interesting manuscript which is worth publishing.

REPLY FROM AUTHORS 30/08/07
A method to construct phylogeny from whole genome alignment

Chan PY, Lam TW, Liu CM, Yiu SM

Responses to Comments from Reviewer

The following comments concern some details that should be addressed as “minor changes” that the authors can be trusted to make. None of the suggested changes include any new experiments or additional analysis – all suggestions are limited to updates to the text.

1) There are many cases where the authors state that a computation step takes a particular number of CPU hours. This obviously depends on the speed of the processor, and it should therefore be mentioned somewhere which computer was used. There are also many cases with statements such as this one: “it takes 9.5 CPU hours (i.e., 11.5 days of actual running time) to execute MUMmer”. The actual running time will of course depend on various implementational issues, and is therefore not sufficiently interesting to be reported for every case. It can be of some interest to see it reported once, as an example, but not repeated for several different cases, as it is done now. 

We deleted the actual running time except in a few places at the beginning of the paper and stated clearly in the paper that we use CPU time as the unit for comparison. Also, we have stated the configuration of the machine used in the experiment in the section of  “Experimental Results”.

2) The use if the NCBI taxonomy as the true phylogeny can be justified with some arguments, but no arguments are given in the manuscript. It is of course impossible to know the real phylogeny, and any given taxonomy can contain errors, including the one from NCBI. I’m not arguing against the use of the NCBI taxonomy, but some argument should be given to justify the choice and to acknowledge the problem that we cannot know for sure the real phylogeny.

We added a justification for using NCBI taxonomy as the true phylogeny in the Introduction.

3) The discussion on true splits in the Introduction chapter, referring to figures 1a and 1b, is not entirely convincing. One could argue that the two trees are very similar, since each of the four subgroups is exactly the same in both trees. Later on in the manuscript (in chapter 3) the argument is stated that some splits should be considered more important than others. This argument is more convincing, whereas the discussion in chapter 1 seems to assume that the reader will agree, without really spelling out the arguments. The argumentation in chapter 1 could thus be improved. Personally, I also feel that the example shown in figures 2a and 2b is more convincing (of the drawbacks of the non-trivial splits measure) than the example in figures 1a and 1b.

We agreed with the reviewer and have modified the paper to state clearly that some splits are more important, so the measure of non-trivial split may not be good in some cases. See the section “Introduction”.

4) Given that the species in figure 6 are sorted alphabetically, it takes the reader a VERY long time to follow the example regarding Ralstonia solanacearum, Neisseria meningitidis and other species. One has to scan the whole list of species names in figure 6 for each species. It would be a lot easier if they were sorted alphabetically, instead of numerically. On the other hand, sorting alphabetically obiously makes the mapping in the reverse direction more problematic. In general, the use of sequence numbers (such as S123) in the figures, together with the key in figure 6, is inconvenient. It would be easier to follow if abbreviations were used. For example, Bordetella parapertussis could perhaps be abbreviated Bpa. This would not take up more space than the sequence numbers, but it would be much easier for the reader, since you could quickly learn the mapping between abbreviation and species name (and perhaps even guess the species name from just seeing the abbreviation).

We lost the original source file for Figure 6, so we didn’t change it although we agree with the review that it may be difficult for readers to trace every species.

5) Regarding the statement: “Also, their approach is not scalable. It is estimated that to construct a phylogeny for all 230 prokaryotic genomes published by NCBI may take more than 1000 CPU hours which is not practical.” It is not clear who is making this estimate. It should be pointed out if the estimate was done by Henz et al themselves, or by the authors of the current manuscript.

It is our estimation. We clarified this point in the paper, see the section “Introduction”.

6) Regarding the statement: “.. the accuracy of the constructed phylogeny based on this new measure is 50% (contrary to the 92.3% based on non-trivial splits) which reflects the quality of the tree more appropriately.” I think it can be debated wether this measure reflects the quality more appropriately or not. The authors should present some arguments for why 50% is more appropriate then 92.3% in this case. It is being stated as if it is obvious, but I don’t think it is so. 

We agreed with the reviewer and have elaborated this in the paper. See the section “Introduction”.

7) Regarding the statement: “That is, we derive our measure from the total lengths of all the MUMs reported (that is, the selected anchors) by the software and normalize the value by the length of the shorter genomes.” Presumably, the MUMs must be non-overlapping? This should peharps be stated explicitly.

We have stated this clearly in the paper, see the paragraph “Distance Measure”.

8) Rearding the statement: “From the viewpoint of theoretical analysis, we improve the time complexity from O(mn2) where m is the length of each genome to O(mn) since the number of groups is small and can be considered as a constant in practice.” This is a bit puzzling. My feeling is that the complexity is still O(nm^2), since the same number of species pairs is being compared, only with the difference being that the step of making suffix trees has become less costly. To really account for that in the complexity analysis, I think the complexity of generating suffix trees must be explicitly stated. As far as I understand, the O(nm^2) complexity only accounts for the MUM comparison step. But maybe I misunderstood, since the complexity analysis is very brief and not much is being defined. Perhaps a slightly more laborate analysis should be added?

We have elaborated this part and make it clearer, see the paragraph “The Speed Up”.

9) Regarding the statement: “If there is a corresponding split in the true phylogeny so that the species are partitioned exactly the same as that split.” This sentence is incomplete. The “if” must be followed by a “then” somewhere later in the sentence. In general, the paragraph is a bit confusing and could be clarified.

We have updated the paper to make this clear, see the paragraph “Non-trivial split”.

10) Regarding these two statements: 1) “However, if we count the percentage of good splits, it is 72.7% which is a rather high score. “ 2) “if we use the percentage of species in the maximum agreement subtree as our quality measure (the selected species have been bolded in the figure), the evaluation score is 65.9% which we believe is a better score that reflects the quality of the tree.” The difference between 73% and 66% is rather small, and the statement that 66 is a “better score” than 73 is not really convincing. 

We agreed with the reviewer and have updated the paper accordingly. We did not emphasize that 66% is better than 73%, but simply stated the results based on the two measures. See the paragraph “The maximum agreement subtree”.

11) The reference to figure 1c occurs before the maximum agreement subtree method has been explained, so the shown tree is mysterious to the reader. A one-sentence explanation could be added there. Also, one could argue that the tree in figure 1c ignores many similarities between the trees from figs 1a and 1b. This counter-argument is being ignored, rather than mentioned and discussed.

We added a sentence saying that figure 1c will be discussed later. We also pointed out the counter-argument suggested by the reviewer. See the section “Introduction”.

12) Regarding the statement: “For Data Set I, from Table 1, we can see that our approach achieves an accuracy of more than 20% higher than Henz et al.’s approach in both measurements. Figure 3 shows the our predicted tree.” I think there is a confusion here between percent and percentage points. An increase from 65.9% to 89% is an 35% increase ((89-65.9)/65.9)x100 = 35. I think what was meant is that we see an increase of 23 percentage points (89-65.9=23.1). 

We corrected this mistake.

13) I don’t understand why the statement about BLASTp is placed in a footnote (footnote number 4)? I think it is important enough to be included in the text.

The statement has been placed in the main text, see the section “Conclusions”.

14) The level of English in the manuscript is generally good, but a few small errors could be spotted:

“we propose the followings.”

(“followings” should be “following”)

“it means that the evolutionary structure of these species are the same in both trees.”

(“are” should be “is”)

“these set of species”

(“these set” should be either “these sets” or “this set”)

“it is already fast than Henz et al.’s approach”

(“fast” should be “faster”)

The errors have been corrected.
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The Editorial board must ensure that the OJB publishes only papers which are scientifically sound. To achieve this objective, the referees are requested to assist the Editors by making an assessment of a paper submitted for publication by: 
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1. CRITERIA FOR JUDGEMENT (Mark "Yes" or "No"). 
  

Is the work scientifically sound? Y

Is the work an original contribution Y 
Are the conclusions justified on the evidence presented? Y
Is the work free of major errors in fact, logic or technique? Y
Is the paper clearly and concisely written? Y 
Do you consider that the data provided on the care and use of animals (See Instructions to Contributors) is sufficient to establish that the animals used in the experiments were well looked after, that care was taken to avoid distress, and that there was no unethical use of ahimals? NA

2  PRESENTATION (Mark "Yes" or "No"). 
  

Does the title clearly indicate the content of the paper? No, see below 
Does the abstract convey the essence of the article? No see below
Are all the tables essential? Y
Are the figures and drawings of good quality? Y
Are the illustrations necessary for an understanding of the text? Y 
Is the labelling adequate? No see below

3. RECOMMENDATIONS(Mark one with an X) 
  

Not suitable for publication in the OJB
Reassess after major changes 
Accept for publication with minor changes X 
Accept for publication without changes

4. REPORT   This is yet another method for building phylogeny infering that whole genome alignment using BLASTN is not most suitable for whole genome alignment. These authors report a more scalable Method. The paper is written in a slightly different format to the usual fare, but appears justified in this case, The Introduction addresses the problem with suggested solutions and is properly referenced. The method (in the Iintroduction)  proposed selecting a maximum subset to result in same topology % species appears sound. The speculative nature of reported regions being more meaningful than local alignments should be supported by a reference(s). The methods are explained in detail in sections 2,3,4 and results in section 5. Suggest change to OJB format and return to authors for changes. Publish with minor changes.
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