Response to the Reviewer’s comments on the manuscript: Shape-to-String Mapping: A Novel Approach To Clustering Time-Index Biomics Data (Antoine W, and Miernyk JA)

1. The paper presents a staged clustering method for time-dependent vector data, like gene expression data, an important application in bioinformatics.

“The clustering method is tested on a public data set and the results are compared competitively to those presented in a referenced source. The method appears sound but it follows a very complicated and contrived protocol. The paper is thus difficult to follow and one wonders if there is a simpler way of doing roughly the same thing. In particular I find it difficult to understand why the method involves translation of the numeric data into symbols which are then analysed as if they were biological sequences when they are not.”

The manuscript describes what is in fact a two-stage strategy for data analysis, and while we felt (and continue to feel) that this is clearly stated, this seems to be a point of confusion?  The first stage describes the shape-to-strings mapping-based clustering of the data.  As we have indicated at the bottom of page 4 and the top of page 7, the arrived at solution is capable of standing alone.  The assignment of letters (and the words derived therefrom) is arbitrary.  However, we have intentionally chosen the letters used in the standard single-letter abbreviations for amino acids (i.e., A = alanine; Y = tyrosine, etc.).  If the initial solution is deemed, for any reason, to include “too many clusters” then the number of clusters can be directly reduced, using the described second stage which is based upon the classical bioinformatic strategies previously developed for comparison of protein amino acid sequences, without having to make any changes in letters or words.  So, just as the first stage was accomplished using methods originally developed for architectural applications, the second stage was accomplished using methods originally developed for evolutionary biology/phylogenetics.  Although we believed that all of this was clearly stated in the original manuscript, the Reviewer disagrees.  We have attempted to make the descriptions of our strategy even more clear, without completely disrupting the flow of the text.      

“There are several parameters/tools that are chosen which may play an important role in the outcome. When comparing with other methods it is particularly important to ensure that the method does not overfit the data. The method is not tested extensively either.”

We concede that in this manuscript the method is not tested extensively.  It has been used, and has yielded an equally good solution, with a dataset of our own that comprises eight time-points.  It is intended that these results be part of a larger systems biology manuscript to be submitter elsewhere, and hopefully can cite the method published in the Online Journal of Bioinformatics!  There is always the specter of overfitting the data.  This is tangentially addressed in two references, cited in the revised manuscript, that employ the use of smoothing spline derivatives for curve-fitting.  If the curve is over-smoothed, it becomes a straight line.  Similarly, the extremes of clustering are a single cluster containing all of the data versus hundreds of “clusters” containing one or a few data-points.  While we appreciate the concerns of the Reviewer, we do not believe that there is any indication that our method overfits the data, and this opinion is supported by the results from the MDS analysis. 

“Overall, I'm not convinced what the paper presents is the best way of dealing with time-indexed data but (1) it is an important problem and (2) there are no apparent flaws, though I have reservations about the claims that can be made from the tests presented. I would advise the authors to look at simplifying their method at least to demonstrate how well simpler protocols perform in relation, and find a broader set of problems if they wish readers to appreciate the method's generality.”
We would equally question the idea that the method described is the “best.”  We wish it were, and we could all move on to other problems!  But we believe that the method is clearly novel, and is valid, and that it will be broadly useful.  We do not believe that it is necessary to test the method against additional datasets as part of the description of the method.  Hopefully the readers of the Online Journal of Bioinformatics will expand the application of the method to other datasets of varying size, complexity, etc.
2. Comments on the reviewed paper: Shape-to-String Mapping: A Novel Approach To Clustering Time-Index Biomics Data (Antoine W, and Miernyk JA)

“This paper describes a qualitative approach for clustering time-index biomics data. It addresses an interesting topic. I believe the application that the paper describes would be of interest to most of the journal's readers. However there is some information missing from various sections of the paper.”
“1. In INTRODUCTION section, the authors didn’t mention any existing clustering techniques which are specifically designed for the analysis of time series gene expression data. The following two references are just the examples. I would suggest the authors to spend some sentences in this section to discuss some of these techniques and summarise the main disadvantages of currently available methodologies. This could be very useful to help readers understand why there is a need to develop a new clustering technique.

· S. Déjean, P. G. P. Martin, A. Baccini, and P. Besse, “Clustering Time-Series Gene Expression Data Using Smoothing Spline Derivatives,” EURASIP Journal on Bioinformatics and Systems Biology, vol. 2007, Article ID 70561, 10 pages, 2007. doi:10.1155/2007/70561.

· J. Ernst, G. J. Nau, and Z. Bar-Joseph, “Clustering short time series gene expression data,” Bioinformatics, 21(1):i159–i168, 2005.”
This is an excellent point!  In many publications, clustering methods that were not intended for analysis of time-index are used nonetheless.  We have now included citation and brief discussion of both of the suggested publications.  Although I must note that, after describing their method of curve smoothing, Déjean et al. employ k-means clustering which is one of the commonly used methods not designed for time-index analysis.  

“2. In RESULTS and DISCUSSION section, the authors failed to provide sufficient biological interpretation and justification of the results presented in the paper. For example, when comparing with the results obtained from the k-means algorithm, the authors had better provide some concrete biological evidence to demonstrate the advantages of the proposed techniques and to illustrate how the method can mine additional insights from the data.”
We are reluctant to interpret the clustering results of Thibaud-Nissen et al., and then claim that our interpretation is more biologically relevant.  They did not attribute any biological basis supporting their clustering.  Our method is based solely upon statistical methods rather than annotated biological function.  However, in response to the Reviewer’s comment we have conducted a partial re-examination of our clustering results.  We specifically compared the cluster distribution of proteins related to the cotyledonary protein storage vacuoles, de novo fatty acid biosynthesis, and the Calvin Cycle.  It each case the clustering of these proteins was substantially improved over that initially reported by Thibaud-Nissen et al.  This information is now included at the end of the first paragraph of the Discussion section.
“3. In METHODS section, there are several figures and tables lacking sufficient explanation. For example, what does K stand for in Figure 1. In Figure 2, which one was constructed by using the angles dataset? What do Dimension 1 and Dimension 2 represent? And the meaning of 1 (£) and 1 (ψ) in page 4, paragraph 1? It would be useful to detail the caption of these figures and tables, so that a reader can understand their content without having to refer to the main text.”

All excellent points!   The use of k in Figure 1, and (£) and (ψ) on page 4, paragraph 1, served to confuse rather than clarify and these have been removed.  More informative legends have been written for several of the Figures, and both of the mentioned points have been specifically addressed.

The revised version of the manuscript is clearly improved over the original.  We hope that the changes are adequate for publication in the Online Journal of Bioinformatics!  
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