Responses to Editor

-- 1 -- 

	Reviewer

Comment
	The comments raised by the referees are essentially that there is little discussion of the disparity between groups (these are glossed over) but evident from table 2b. The data is also rather difficult to digest (see referees comments and my comments below) and it would also be nice to have a little more on the possible biological meaning of the distributions.



	Author

Response
	We have made changes accordingly in figure 2b and its caption. We have made every effort so that the reader will be able to easily understand the meaning of the data presented there.

We removed the two lowest rows of figure 2b because it seems to have been too confusing.  Whereas the upper rows of the original table referred to absolute expression levels (copies/cell), the lowest two rows were referring to fluctuations of expression ratios. (This information can still be found on the website.)

This now shows the similarities among the 4 absolute expression datasets. The differences that still can be observed among the datasets probably result from the different protocols and growth conditions used in their corresponding experiments. We note this point in the text as shown below.



	Excerpt From

Revised

Manuscript
	Figure 2b, its caption:

Figure 2b: In this subfigure we show key statistics derived from the box plot representation in part a. For comparative purposes we show these statistics for a variety of different experiments besides that of Holstege et al4.  The row “# ORFs” contains the number of different transcripts with expression levels in each experiment that are associated with the cellular compartment by cross-referencing with the localization databases. The row “75%” contains the expression value of the top quartile line, i.e. the 75% line. For instance, 75% transcripts belonging to the cytoplasm in the Holstege data have a value less than 23.5 copies per cell. Similarly, the row “50%” contains the median value of expression for transcripts in each compartment, and the row “25%” contains the expression value of the bottom quartile line. Although the experiments vary in methodology and growth conditions, the same trend can be observed. The differentiation of expression according to subcellular compartmentalization is evident in all cases.  More detailed statistics can be found on the website. All the data has been scaled into a common reference system based on the Holstege data. Furthermore, on the website, we give results similar to those in this figure for a “combined” dataset derived from averaging together many different experiments.

Section “Absolute Expression Levels” -> para 4:

Figure 2b shows key statistics based on the box plots in figure 2a for the Holstege et al. data set. For comparison, we show the same statistics for a variety of other expression experiments, which use different techniques (gene chips and SAGE). The figure shows that our results are largely consistent over the variety of experiments we analyzed. 

(By this, we mean the overall trend of high expression in the cytoplasm and low expression in the nucleus can be consistently observed in the different datasets. However, the datasets do differ in the exact value of each statistic, with these differences probably resulting from the slightly different protocols and growth conditions employed in each experiment.)




-- 2 -- Figure 1--

	Reviewer

Comment
	You should perhaps state the number of different transcripts that go to make this data. I assume that the mean of the statistic red/green is unity and so that (for instance) the extracellular fluctuation statistic is 1( (could you clarify). On a minor note-this picture is not one that I associate with a yeast cell!



	Author

Response
	The number of transcripts that go to make this data are given in the row “# ORFs” in figure 2b.

 We have made extensive changes in the caption for figure 1 to explain how we come up with the statistics in the figure. These calculations are presented in the figure caption in the section “Middle.” In addition, we have added a little inset in figure 1 to make its explanation clearer.

We have also changed the shape of the cell in figure 1 so that it looks more like a budding yeast cell.


	Excerpt From

Revised

Manuscript
	Fig 1 -> Left (solid)

Note that further detail on this figure is shown in Figure 2, which gives the numbers of different transcripts for each compartment.

Fig 1 -> Middle

Middle - Fluctuation of expression levels during the timecourse of the yeast cell cycle with alpha-factor arrest6.  To calculate the fluctuation, we start with the logarithm of the expression ratio for gene i at time t: 
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where r(i,t) and g(i,t) represent the red and green fluorescent signals at a particular timepoint.  Usually, the logarithm of the expression ratio is analyzed6 rather than the expression ratio because in general it is symmetrically distributed around zero.  Note that because of the structure of microarray experiments, all gene-to-gene comparisons have to be done using expression ratios rather than absolute measurements.  Then we calculate the standard deviation (i)  in this quantity over all time points t for each gene i:
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Finally, to get the numbers in the graph, we average (i) over the genes in a given compartment.  
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The results from the other cell cycle experiments with CDC156 and CDC283 show similar trends (data not shown).




-- 3 -- Figure 2a --

	Reviewer

Comment
	This was a little difficult to grasp, have you tried other ways of displaying the data e.g. frequency distributions or dot plots to show more intuitively that the distributions are skewed?



	Author

Response
	After trying various methods, we came to the conclusion that box plots were the best form to present the distribution data, even though they are a little hard to follow. To make readers easily understand this figure, we have added a subfigure which shows the meaning of the various features of the box plots. We have also made extensive changes to the caption of figure 2a so that readers will be able to follow the figure easily.

Additional graphical representations of the distributions are on our website (because of space constraints, these do not appear in the paper).

	Excerpt From

Revised

Manuscript
	Fig 2a:

Figure 2a: Figure 1 only shows the mean expression levels. To get some sense of the distribution of levels, we show a standard box plot representation of the distribution for the data set by Holstege et al4.  The box plot is explained in the inset.  The thick line in the middle of the central vertical box shows the median. The central box contains the values for 50% of the total number of transcripts around the mean. Thus, 25% transcripts have values above the upper boundary of the central box -- i.e. it is the 75% or top quartile line. Similarly, 25% transcripts have values below the lower boundary of the central box -- i.e. it is the 25% or bottom quartile line. The brackets extend up to 1.5 times the inter-quartile distance (the distance between the 25% and 75% lines) above and below the central box. Points beyond the brackets are defined as outliers. All measurements are in copies per cell. 

Section “Absolute Expression Levels” -> para 2:

Figure 2a shows simplified box-plot representations of the underlying distributions of expression levels for each of the different subcellular compartments for this data set.  As is evident, for each compartment there is an appreciable spread of expression levels and the distributions for the compartments with the highest expression levels are more spread out.


-- 4 – Figure 2b --

	Reviewer

Comment
	This is again difficult to follow. What is meant by number of ORFs in each compartment? Does it mean the Holstege data that1826 ORFs were examined and of these 464 encode cytoplasmic proteins? In which case why does the data of Jelinsky and Spellman look different? Or is it that (in the Holstege data for instance) that of the 464 cytoplasmic messages looked at and in the quartile above the median (i.e. that labeled 75%) there are 24 members? Clearer explanation is needed.



	Author

Response
	We have changed the caption for figure 2b to answer the above questions. Specifically, by “# ORFs” we mean those ORFs for which expression levels have been reported and for which localization information is available.

One reason for the confusion about the figure 2b was an editing error on our side which put some of the wrong numbers into the table. We have carefully corrected these numbers in figure 2b.

Also, as noted above, for the Spellman and DeRisi datasets we are referring to expression fluctuations, not absolute expression levels. Hence these two different data types should not be directly compared with one another. We have removed the Spellman and DeRisi data to avoid the confusion. (The data is still available on our website.)
The row labeled “75%” means the top quartile line. This means that of the 479 cytoplasmic proteins in the Holstege data, 75% transcripts have expression value less than 23.5 copies per cell. Figure 2b caption has been modified so that it is now hopefully clearer.

	Excerpt From

Revised

Manuscript
	Figure 2b, its caption:

Figure 2b: In this subfigure we show key statistics derived from the box plot representation in part a. For comparative purposes we show these statistics for a variety of different experiments besides that of Holstege et al4.  The row “# ORFs” contains the number of different transcripts with expression levels in each experiment that are associated with the cellular compartment by cross-referencing with the localization databases. The row “75%” contains the expression value of the top quartile line, i.e. the 75% line. For instance, 75% transcripts belonging to the cytoplasm in the Holstege data have a value less than 23.5 copies per cell. Similarly, the row “50%” contains the median value of expression for transcripts in each compartment, and the row “25%” contains the expression value of the bottom quartile line. Although the experiments vary in methodology and growth conditions, the same trend can be observed. The differentiation of expression according to subcellular compartmentalization is evident in all cases.  More detailed statistics can be found on the website. All the data has been scaled into a common reference system based on the Holstege data. Furthermore, on the website, we give results similar to those in this figure for a “combined” dataset derived from averaging together many different experiments.




-- 5 – Figure 3a --

	Reviewer

Comment
	I think we need to know in the categories how many transcripts are being considered. So for instance if the majority of the transcripts in the protein synthesis category are ribosomal proteins it is unsurprising that their absolute expression levels would be similar (as you indicate in the text). What would be interesting to include are aminoacyl t-RNA synthases and the whole panoply of genes associated with making proteins.



	Author

Response
	We have included “t-RNA synthetases” as one more category of figure 3a.  Also, we are now stating the number of transcripts per category in the fiugure caption (see also figure 3c).


	Excerpt From

Revised

Manuscript
	Figure 3c: …  For the dataset by Holstege et al.4 the number of transcripts in each category are 600 (transmembrane), 4743 (soluble), 290 (all A), 202 (all B), and 781 (mixed A and B).  The number of transmembrane and soluble ORFs does not add up to the complete number of ORFs in the yeast genome because we are only considering ORFs that can be assigned to either category with high confidence.  The number of transcripts for the other structural classes reflects the amount of structure matches that could be found with the PDB.  More detailed statistics can be found at http://bioinfo.mbb.yale.edu/genome/expression.
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