 Response To Referees 

1.  General Comments

	Reviewer’s Comments 

We thank the authors for making a comprehensive effort to improve their paper.  They certainly deserve much credit for the hard work that went into this project. … This integrated database is a relatively new area that should be encouraged. … and therefore perhaps should be published. It combines bits and pieces from different statistics and information sources. However, we still do not have a coherent scheme to integrate these various statistics.  It will take a very large effort to write a really good paper on this subject, which would be counter productive in terms of … further progress on this topic.  Now the paper does provide a couple of nice examples how to use these productively. … The trade-off here is the importance of the research direction encouraged in this paper and the current state of integrated biological database research. …  Perhaps we should just publish it as is to encourage the community to think about this data integration problem and also what is a good way to describe a database of this type in a paper. … In summary, I don't mind seeing this paper published. 

	Authors’ Response  

Thanks!

	Change in Text

We have made many changes to the text to give it a more fluid feeling.


2.  Difficulty of not sounding like a manual

	Reviewer’s Comments

 I would ask the authors to make statement about the relative difficulty in integrating disparate information sources, choosing which ones are going to be useful in different contexts, and the difficulty describing the integrated database system without providing a manual.

	Authors’ Response

Just as experimental papers present an experiment, this paper presents a database.  Still, we agree with the reviewer’s observation, and will include a comment to this effect in the manuscript.

	Change in Text

In general, it is relatively difficult to integrate disparate information sources into one comprehensive database; it is difficult to determine which datasets will be useful under different circumstances.  


3. Caveat to the example section

	Reviewer’s Comments

 In a way of providing an apology for the way this paper reads. E.g., "we provide some useful examples how to use this database without providing a strong argument for the specific choice of the features that are included or perhaps missing".

	Authors’ Response

The reviewer is correct in understanding the purpose of our examples, and we will make this more explicit in the text.

	Change in Text

We present some useful examples in the Gene Exploring section on how one can extract biologically relevant and novel information from our database; nevertheless, these demonstrations, using specific features within GeneCensus, do not provide a reason for the inclusion or exclusion of any specific features in the database.

[…]

Given the difficulty of describing our database without actually providing a manual, we attempt to provide directions for using the data by presenting some biologically relevant conclusions that can be extracted from our database.


4.  Add more genome-wide systems into the introduction

	Reviewer’s Comments 

There are many more systems that do whole genome comparisons .. it depends

the scale.  Mummer a system built by Delcher et al at TIGR (see NAR 1999)

for whole genome alignment of different genomes and the follow-up papers on

X-patterns by J. Eisen and Salzberg, WIT and its successors built by Overbeek at

Argonne, ECOCYC, and others.

Please add the references.

	Authors’ Response

While our examples of other systems similar to our own were not intended to be exhaustive, we will, nevertheless, add the systems mentioned by the reviewer.

	Change in Text

.  Presently, there are many systems focusing on specific types of comparisons for many genomes (e.g. COG(1), PENDANT (2), or KEGG (3), WIT (4), MUMmer(5)). Conversely, there are other systems analyzing single genomes from many perspectives (e.g. Flybase (6) MIPS(7), or SGD(8), ECOCYC(9)).


5.  Adjective does not relate to reality

	Reviewer’s Comments

"Multiple novel criteria" in first paragraph. Please rephrase. I don't see novel criteria - the criteria are well known (codon composition, ribosomal RNA, folds). The FLUX comparison is perhaps new. I do not follow this area.

	Authors’ Response

The reviewer is correct in pointing out that most of the criteria, taken individually, are not novel.  The important idea is integrating them. We will change the text accordingly.

	Change in Text

We present here a new prototype tool that compares multiple genomes through multiple and some novel criteria.


6.  Need more fluidity between some of the paragraphs

	Reviewer’s Comments

P7 It appears that the Expression level information is focusing on Yeast. The previous discussion was focused on microbes. There is no connecting paragraph.

	Authors’ Response

We will include a paragraph to bridge the two different focuses. Essentially, we focus on yeast expression because this information is more prevalent for yeast then for most microbial organisms, or any other organism, for that matter. 

	Change in Text

While the determination of gene expression levels using high throughput experimentation is a growing field, we present here mainly data sets derived from yeast experiments, the most common organism for expression analysis to date. The dynamic nature of GeneCensus will allow us to provide additional microbial expression data sets as they become available.  


7.  Need more fluidity within the text

	Reviewer’s Comments

P10 "The organism Viewer integrates varied information about an organism.. For each organism we provide an amino acid composition viewer...

The C-elegans page provides... analysis of pseudogenes and protein folds..."

This description does not flow and a bit confusing ...

	Authors’ Response

As the reviewer pointed out earlier, we had a difficult time trying not to sound like a manual.  We rewrote this section to be less instructional and more fluid.

	Change in Text

The OrganismViewer integrates varied information about an organism. For each organism, we provide an amino acid composition viewer (see below for more details), links to the source data, and additional links to external resources. These pages were designed as an open system, allowing users to add relevant resource links. As we integrate more studies and resources for each genome, they will be added to the pages. 

The OrganismViewer not only presents the research specific to GeneCensus, but also integrates research from other institutions and acts as a central resource and link manager for each genome. For example, the C. elegans page provides comprehensive analysis of pseudogenes and protein folds; alternatively, the S. cerevisiae page includes studies of the relationship between fold and function, microarray expression data analysis(42), clustering of phenotype patterns(38), subcellular localization of proteins(35), composition of individual ORF features(43), and comparison of the yeast and worm genomes in terms of folds(44). We have also included a statistical analysis of thermophilic and mesophilic genomes(45).


8.  Additional needs of more fluidity between some of the paragraphs

	Reviewer’s Comments

Composition Viewer:  ''is a tool for analyzing amino acid pair patterns in a genome"... Secondary structure provided as well... Again how is all this connecting to each other?

	Authors’ Response

As in the previous response, we agree that the text is somewhat jerky; we have rewritten this section.

	Change in Text

The CompositionViewer, another module within GeneCensus, provides composition information about genomes similar to that used to build and compare trees in the TreeViewer; the CompositionViewer is a valuable tool for analyzing the aforementioned amino acid pair patterns in a genome.  Included within this component are (i) calculations of amino acid composition, (ii) secondary structure, and (iii) a tool for dynamically calculating amino acid composition pairs.  Pairs, in terms of amino acid composition, are defined as combinations of an amino acid residue with another residue at separation i, i+k. For instance, AL3 corresponds to an alanine residue and a leucine residue at i, i+3 (AxxL). The significance of over- and under-represented pairs is calculated by comparing the observed occurrence of the pair in a database with a random expectation distribution. The random distribution is calculated as the average of any possible internal permutations of all sequences of the database. The significance corresponds to the probability of observing the same or a larger difference between observed and expected occurrences of a pair in random sequences. 




9.  Expanded explanation of the Composition viewer is needed

	Reviewer’s Comments

Composition Viewer:  What is the big picture...

	Authors’ Response:

We will expand this section to include a couple of sentences on the value and importance of finding pairs of amino acids in the genome. In short, the general amino acid composition is important for understanding thermophilic stability.  Composition of distinct pairs in a genome is important for understanding binding and folding.

	Change in Text

In early cryptography, it was discovered that one could break ciphers by analyzing the frequency of letters/symbols and their combinations within a coded text.  When the frequency of a letter or letter combination differs from the expected frequency of a randomly inserted letter, it can be interpreted as significant-- and possibly deciphered.  Similarly, a protein sequence can be decoded and important and significant amino acid combinations discerned by examining the frequency and specific occurrences of entities whose occurrence is higher than they would be if inserted randomly (i.e. the expected occurrence of a given amino acid within a sequence) These combinations may be important for concepts such as binding or protein structure(46). Additionally, determining the individual amino acid composition of  the ORFs in thermophilic organisms is essential for understanding their stability in extreme environments. 


10.  Expanded explanation of the Composition viewer is needed

	Reviewer’s Comments

Composition Viewer:  How is this information going to be queried?

	Authors’ Response:

On each organism page there is a link for singlet and pair compositions.  For example: the pair composition page allows the user to select from a list of known pairs of amino acids (within transmembrane domains) that occur often, or to query their own pair (a pair can be separated by any given number of intermediate amino acids). The results display the expected and the observed values of the pair’s occurrence, along with significance and an odds ratio.  

This may not have been explained well in the text and we will expand this section to provide this information.

	Change in Text

This viewer is access either through the organism viewer or directly at http://bioinfo.mbb.yale.edu/genome/tmstat/comp.cgi.


11.  Discussion as to the method of determining protein sequence background  

	Reviewer’s Comments

Line 2: "The significance .. in random sequences". Proteins are not random sequences and the background cannot be computed based on this premise. 

	Authors’ Response:

We agree with the reviewer that a protein sequence is far from random, similar to the string of letters in this sentence.  Still, one can pick a random set of two letters, spaced at a random interval, from a sentence, and not expect to find any significance in the distribution of that pair throughout a literary selection. Take for instance the set X_E; this set will not occur more than would be expected if the set were randomly placed.   On the other hand, with the set T_E, the chances of this set randomly occurring this set   are  much less than its actual occurrence, lending significance to the pattern.  This is similar to the method of a code breaker, who looks for patterns of letters at distinct intervals; when the patterns occur at a greater degree than  would be expected if they were randomly placed, the  patterns are determined to represent true words.

	Change in Text

See response to:  8.  Expanded explanation of the Composition viewer is needed


12.  Why transmembrane proteins as a focus...
	Reviewer’s Comments

Why transmembrane proteins as a focus...

	Authors’ Response

We chose transmembrane proteins because of past work on transmembrane proteins.

See i.e. Senes et al, Molecular Biology (2000), 296(3), 921-936.  Additionally, transmembrane proteins are especially interesting because of the dual hydrophobic and hydrophilic tendencies in the proteins.


13. Database Statistics

	Reviewer’s Comments

Page 12: Current Database Statistics:

Again a repeat of the various features in this system.  Isn't codon usage in previous section part of the statistics. The titles do not correspond to the information given in the section.

The titles do not correspond to the information given in the section.

" Over 100 different attributes are given for each ..."

Is there a way to break down these attributes into subclasses...


	Authors’ Response:

Given the dynamic nature of the database we have deleted this section of static statistics


14.  Questions regarding the use and makeup of varied datasets

	Reviewer’s Comments

Page 13

Experiment comparison

Comparing gene expression experiments across organisms is a difficult subject. We have different chips, different experimental conditions, etc. I am sure one can get some qualitative impressions that correspond to the truth but how many false positives one would be expected to get from that.

	Authors’ Response

We did our utmost to maintain consistency between the experiments that we analyzed.  For example, with the yeast experiments we did our best to use datasets that were compiled under similar conditions.  

Knowing that microarray experiments can vary even day to day within the same lab, we attempted to discover those genes that, independent of variable conditions, stayed constant; attempts are currently being made to discover a set of genes that remain constant throughout most microarray experiments, in order to use them as internal controls. 

Given different standards of measurement, we analyzed the genes in terms of the degree of variation – independent of the exact measurement of the gene expression-- thus allowing us to compare between different experiments.

We found that even under similar conditions most of the genes tended to vary significantly.  But, as shown in our text, we also found that there were many genes that consistently showed distinguishing variation and fluctuation throughout all data sets.  These were the genes that we deemed interesting.

Most importantly, the paper’s purpose is to introduce the tool, and give possible examples; thus, the examples, while valid, should carry less weight than if the paper were published to present the example.


15.  Comments on integration

	Reviewer’s Comments

Isn't the point of this database to integrate expression with other features... perhaps some comment on this could be useful.

	Authors’ Response

The reviewer is correct in highlighting the importance of data integration and we will include a paragraph regarding this.

	Change in Text

Researchers can thus gain global system views and put their research interest into perspective within the vast sea of genomic data now available; through GeneCensus they can integrate varied data sources in an effort to actualize genome annotation.  Given the high degree of false negatives and positives in many of the high throughput genomic experiments, much of the data cannot, on its own merits, provide information for annotation.  Fortunately, the noise that accompanies all of these experiments is not systematic, and the integration of the various datasets in, for instance, the phylogenetic analyses, allows the users to cross-validate and improve the accuracy of their results.


16.  Qualify the section as less quantitative, more qualitative analysis

	Reviewer’s Comments

Page 15. has an interesting discussion. None of it is very scientific in the sense of providing statistical significance but biologically thought provoking.  I would quantify this section ("this section provides some qualitative analysis to describe the utility of the system...")..

	Authors’ Response

We agree with the reviewer and have qualified our statements.

	Change in Text

Given the difficulty of describing our database without actually providing a manual, we attempt to provide directions for using the data, and a illustration of the utility of the system by presenting some biologically relevant qualitative conclusions that can be extracted from our database.
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