Responses to the Managing Editor

-- 1. Lack of Biological Implication --

	Reviewer

Comment
	Your manuscript entitled "Structural Genomics Analysis: Phylogenetic Patterns of Unique, Shared, and Common Folds in 20 Genomes" has been re-reviewed by the manager of your file and an adjudicator who agree that a substantially revised version that would require re-review is necessary. The manager things that it should be stressed, that a major revision will be require, and not just an extra paragraph or two. Clearly the reviewer is in agreement that as it stands now, the paper does not really address interesting biological questions, and the manager believes this is a vital prerequisite for publication. In your resubmission, please carefully address the points raised by the reviewer in a detailed point-by-point discussion to state how you have dealt with the comments. The revised manuscript will need to be re-reviewed prior to a final decision.

	Author

Response
	We have extensively revamped the paper, putting more focus on the biological implications of our results. Now our paper is focused on the biological question of what are the characteristics of common folds in comparison to unique and horizontally transferred ones. To achieve this focus, we have added two major sections addressing specific biological questions. We also added a table and a figure for further analysis. To accommodate this additions and keep the paper from growing, we deleted two peripheral sections: on the fold tree and the fold pairs. In their place are additional discussion and data discussing the unique superfamilies and folds. We also provide detailed analysis comparing and proposing possible biological impetus behind the differences between the unique and common folds. The modified sections are highlighted in the second copy of the manuscript. All the changes have required changing the title and adding a additional author (D Greenbaum).

	Excerpt From

Revised

Manuscript
	Figure 2 

Comparison of Unique versus Common Folds 

Table 3 

List of Unique Superfamilies in the 20 Genomes
Unique Structural Superfamilies

Table 3 shows a list of representatives for each superfamily present in only one of the 20 genomes studied here. As it appears in the table, only half of the studied organisms have unique superfamilies (we did not list the worm-specific superfamilies here; see them in a previous analysis 48). Analyzing Swissprot 49 and the non-redundant protein database (NRDB) 36 for the occurrence of these superfamilies helped to identify their origin: the majority of them are truly unique, occurring only in a single or a small number of organisms. The most important features of the table are summarized below:

1. The B. burgdorferi-specific outer surface protein A …

2. Three different domains of the enzyme copper …  

3. The yeast metallothionein superfamily …

4. At least two superfamilies, the previous …

5. Another unique superfamily, the flavodoxin-like … 

It appears that other pathogens might use features already ‘tested’ in other organisms, such as the Pertussis toxin, KP4 in C. pneumoniae or a plant pollen allergen in M.tuberculosis. It might be a relatively common strategy that one pathogenic microorganism could reutilize toxins that already proved to be successful in another one.

Comparing Common vs Unique Folds: typical vs atypical proteins

In our survey we found that while many of the folds and superfamilies were common (typical), some of the folds and superfamilies were unique to specific organisms. We attempted to identify, through comparing the common and unique folds in the survey, possible general structural or functional reasons for this. (We compared folds as opposed to superfamilies because of the smaller numbers.) This comparison is shown in Figure 2.  We identified four main characteristics that tended to separate the common folds from the unique ones: (i) the number of functions per fold (ii) nature of function (iii) symmetry (iv) multicelluarity or dataset bias.

(i)
The common folds tend to be multi-functional. … 

(ii)
Unique folds often perform specialized functions …

(iii)
Many of the folds unique to only one of the twenty …

(iv)
Another characteristic among many of the common folds…


First, the structural classes associated with common …


Finally, the remaining classes beside alpha/beta and …

Horizontal Transfer

It is widely recognized…

Parts D and E of Table 2 list a number of possible cases…  
 


Responses to Reviewer 

-- 1. Recommendation for Publication --

	Reviewer

Comment
	This manuscript describes an extensive analysis of the distributions of fold and superfamily protein structures in a large number of genomes. It is a comprehensive study that, in my opinion, contains information that will provide new insights into the biological basis of distributions and their evolutionary implications. The work is particularly valuable as a guide for target selection in the emerging area of structural proteomics, and as a benchmark analysis of the genome / protein structure landscape. For these reasons, I would like to see the work published in PSFG.

Because this analysis of domain structure distributions across many genomes is so extensive and complex, the mining of this data for biological understanding is definitely a challenging task, and will probably be done over time. In a sense, this paper functions to lead the reader to a more complete analysis that is available on the author's web site. This is also motivation to publish the work in PSFG, particularly if the published work extracts in a concise way the key novel information accessible through this website.



	Author

Response
	Thank you.

	Excerpt From

Revised

Manuscript
	N/A

 


-- 2. Lack of biological insight --

	Reviewer

Comment
	However, I do agree with the previous editorial opinion that the authors do not adequately describe the new insights they have gained from this analysis. Some interesting points are made regarding domain pair co-occurrences, the face that some superfamilies are unique to specific genomes, and the fact that some common superfamilies are absent from specific genomes. The analysis of these observations is more extensive in this work than in any previously published students that I am aware of. However, it seems that more effort should be made to interpret some of these observations, either in terms of general trends, specific evolutionary implications, or with respect to specific biological processes. This is done in the current version, but only to a very small extent.

In order to adequately address concerns raised in the previous reviews, and to do justice to the extensive and technically sound analysis which the authors have completed, I feel that there has to be more discussion of biological interpretations of the statistical observations presented in the paper. If this theme can be developed a bit, with at least some specific examples demonstrating biological insight, I could recommend the paper for publication.

I strongly encourage the authors to expand a bit more on the biological and/or evolutionary implications of their result, as I would very much like to see this work published in PSFG.

	Author

Response
	Please refer to the response to the manager.

	Excerpt From

Revised

Manuscript
	To be inserted


-- 3. Figure 1A concern --

	Reviewer

Comment
	In addition to these primary general concerns, there are many features of the presentation which make it difficult to follow. Fig 1A provides little insight - it appears that ALL the boxes have dots in them, and the information in the shaded boxes is detailed in Fig 1B - I suggest removing Fig 1A - or at least labeling the axes and making clearer what its point it.

	Author

Response
	We have provided extra text to discuss the concern raised by the reviewer. Please refer to the text below.

	Excerpt From

Revised

Manuscript
	Figure 1A shows an overview of the "occurrence matrix", the number of folds and superfamilies occurring in the six soluble fold classes for each of the 20 genomes. Each row represents a fold, each column a genome grouped by the traditional phylogenetic tree, and each cell represents the occurrence of a particular fold in a genome. The complete matrix is available in an interactive clickable form from the website. This represents the basic data from which all our fold pattern analysis is derived and provides an overall view of the structural classification used in this study. With this low-resolution diagram, although it is difficult to distinguish individual fold patterns, one can get a general sense of fold sharing among the twenty organisms.


-- 4. Figure 2 Names --

	Reviewer

Comment
	Why is the organism called Aquifex in Fig 2A and Aaeo in Fig 2B?

	Author

Response
	The fold tree is no longer part of this analysis. Please refer to the text below.

	Excerpt From

Revised

Manuscript
	N/A


-- 6. More Examples and Biological Insights --

	Reviewer

Comment
	Fig 4 and Table II (sometimes called Table 2) would have much more valuable if additional specific examples of these cases were discussed, particularly with regard to biological insights.

	Author

Response
	We have added two entire sections that provides further examples of cases discussed – one discussing unique superfamilies and comparing unique folds to common folds. The text also provide further biological discussion. We have also added figure 2, which provides further examples of both unique folds and common folds, as well as table 3, which provides more examples of unique superfamilies. Please refer to the text below.

	Excerpt From

Revised

Manuscript
	Unique Structural Superfamilies

Table 3 shows a list of representatives for each superfamily present in only one of the 20 genomes studied here. As it appears in the table, only half of the studied organisms have unique superfamilies (we did not list the worm-specific superfamilies here; see them in a previous analysis 48). Analyzing Swissprot 49 and the non-redundant protein database (NRDB) 36 for the occurrence of these superfamilies helped to identify their origin: the majority of them are truly unique, occurring only in a single or a small number of organisms. The most important features of the table are summarized below:

6. The B. burgdorferi-specific outer surface protein A …

7. Three different domains of the enzyme copper …  

8. The yeast metallothionein superfamily …

9. At least two superfamilies, the previous …

10. Another unique superfamily, the flavodoxin-like … 

It appears that other pathogens might use features already ‘tested’ in other organisms, such as the Pertussis toxin, KP4 in C. pneumoniae or a plant pollen allergen in M.tuberculosis. It might be a relatively common strategy that one pathogenic microorganism could reutilize toxins that already proved to be successful in another one.

Comparing Common vs Unique Folds: typical vs atypical proteins

In our survey we found that while many of the folds and superfamilies were common (typical), some of the folds and superfamilies were unique to specific organisms. We attempted to identify, through comparing the common and unique folds in the survey, possible general structural or functional reasons for this. (We compared folds as opposed to superfamilies because of the smaller numbers.) This comparison is shown in Figure 2.  We identified four main characteristics that tended to separate the common folds from the unique ones: (i) the number of functions per fold (ii) nature of function (iii) symmetry (iv) multicelluarity or dataset bias.

(i)
The common folds tend to be multi-functional. … 

(ii)
Unique folds often perform specialized functions …

(iii)
Many of the folds unique to only one of the twenty …

(iv)
Another characteristic among many of the common folds…


First, the structural classes associated with common …


Finally, the remaining classes beside alpha/beta and …

Horizontal Transfer

It is widely recognized…

Parts D and E of Table 2 list a number of possible cases…  



-- 6. Insert Fig notation --

	Reviewer

Comment
	The "Insert Fig" notations throughout the text are inaccurate.

	Author

Response
	We agree that this notation is a bit confusion and at times inaccurate. We have removed the notation from the text.

	Excerpt From

Revised

Manuscript
	N/A


-- 7. Capitalization or Abbreviation --

	Reviewer

Comment
	Is it SCOP or Scop?

	Author

Response
	Both are accepted. We replaced all occurrences of Scop with SCOP in the text.

	Excerpt From

Revised

Manuscript
	N/A


