Ana Fortes

MATERIALS & METHODS section is, however, a bit disorganized. I suggest the following sections:
Plant Material
RNA extraction
RNA-Seq library preparation and sequencing
Data processing
Identification of alternative splicing events and differential splicing
RT-PCR and capillary gel electrophoresis analysis (small reference to plant material and RNA extraction here).

Based on comments from the editor and reviewers, we have removed the description of plant material and RNA extraction for generating RNA-Seq data from the materials and methods to avoid confusion. The full methods are in our previously published papers exploring differences in gene expression in rice and Arabidopsis and are cited in this paper's materials and methods section. As such, we have renamed the first section of the materials and methods as it now only contains references to the original papers and where the raw and processed data can be found. The remaining sections remain in the recommended order.

The authors should also clarify if they used DNAse treatment to remove possible DNA contamination.

We have updated the materials and methods stating that we did use DNase I during RNA extraction.

Please consider moving figures 2 and 3 to supplemental data. Instead a gel as mentioned by reviewer 1 should be provided.

We believe that figures 2 and 3 are necessary for understanding some of the key findings of this paper: many genes produce multiple transcript variants in rice and we see more variation in splicing between tissues in rice when compared to cytokinin treatment.

Unfortunately, the capillary gel method of separating and quantifying transcripts by size does not generate a traditional gel image. The output from this method is quantitative, which we have summarized in Table 2. 

In addition, table legends can also be more self explanatory. 

Table legends have been expanded to be more self explanatory.

It would also be interesting to very briefly discuss the putative role of alternative splicing of genes mentioned in Table 2.

We have expanded the results and discussion to include additional genes of interest from table 2. These genes have also been added to figure 4 to further illustrate the effect of splicing on predicted domains. 



Reviewer #1:

The manuscript titled: "Many rice genes are deferentially spliced between roots and shoots but cytokinin has minimal effect on splicing" is an interesting study concerning abundance of alternative spliced products in rice tissues under normal versus treatment conditions. The authors compare alternatively spliced products generated in rice tissues (roots and shoots) to those generated after treatment with cytokinin, a growth hormone, and to alternatively spliced products found in similar treatments with Arabidopsis. Overall, I thought this a very nice study with some important outcomes. There are several areas though that need clarification, such as the fact that the terms "alternative splicing" and "differential splicing" are used synonymously through most of the manuscript but then are differentiated as two different processes in the discussion section. The authors should stay with one term throughout the paper to describe changes in transcript splicing. Also, I was confused about the use of RNA sequencing data. It was stated that this is data comes from another already published study but then part of the methods suggests that plants were grown for generation of RNA seq data in this study. I think that this needs clarification. If you used RNA seq data from other studies, state it but do not mix it with work you have done for this study. Additional needed major and minor revisions are described below.


Major revisions:
1. Need to clarify in your methods if the tissues grown as described in "RNA-Seq library preparation and sequencing" were your own or did you just use the data generated from previous studies using such tissues. 

To clarify that the RNA-Seq data were from our previous study, we have changed the first sentence to "RNA-Seq data were generated from our previous studies on the effects of cytokinin on gene expression in rice and Arabidopsis (Raines et al., 2016; Zubo et al., 2017)." We have also removed the description of plant material and RNA extraction for generating RNA-Seq data from the materials and methods to avoid confusion, as the full methods can be found in the cited papers – Raines et al., 2016 and Zubo et al., 2017.

2. The first paragraph of your results section belongs in the methods section.

We think that the first paragraph is necessary to ground the reader, giving them a very brief introduction to the experimental design. We feel this first paragraph is a good location to clarify some of the language that is seen in the results and we have improved the explanations of short/long forms and percent spliced in (PSI), to aid the reader in interpreting the following results.

3. You describe "a large minority of alternative splicing events" in many places in the results such as in line 242. How can you have a "large minority"? What is this really referring to? Based on the figure you reference, I assume that this means there were alternative spliced transcripts that are rarely found but were found in many samples? Related to this, the y-axis of Figure 2 only says "Frequency". Frequency of what in what samples? Please clarify.

The “large minority” was a reference to the many splicing events that had a PSI of between 20-80% but were still in the minority when compared to the number of splicing events with a PSI of less than 20% or greater than 80%. The purpose of this statement is to emphasize that there although most genes favor a single transcript, there are still many genes that are alternatively spliced. We have significantly altered the text to better emphasize this point.

Frequency refers to the counts of splicing events at PSI between 0 and 100%. The figure legend has been updated to be clearer.

4. Do not refer to the "trough-like region" of your graphs. State what these regions contain in reference to your study. For example, lines 242-245 are very unclear regarding the "large minority" of alternatively spliced products found in the RNA-seq data. If would be better to explain as something like.."30-80 percent of spliced in products were found in less than 500 RNA-seq reads". Also, please define what exactly is meant by PSI here with reference to the types of alternative spliced products you have modeled in Figure 1. 

We have significantly changed the text and have removed the reference to the “trough-like region”. We have added to the description of short and long forms and how they are used to calculate the PSI in the first paragraph of the results.

5. There are a lot of graphs for your data as expected for large RNA-seq bioinformatics projects. However, it would be nice to see a gel image of the nine out of ten alternative spliced products described in line 348. 

Unfortunately, the capillary gel method of separating and quantifying transcripts by size does not generate a traditional gel image. The advantage is that the output from the 3730 Genetic Analyzer is quantitative and has a much higher resolution in terms of being able to accurately identify and quantify transcripts and their sizes.

6. Please explain what you mean by 'no significant differences' in lines 372-373? Does this refer to no significant differences in your SR splicing set or is this referring to no significant difference between your set and theirs?

We were referring to no significant differences within our SR splicing set. Palusa et. al 2007 had identified differences in splicing in SR genes due to BA in their dataset, whereas we did not identify differences in splicing in SR genes due to BA. To try to clarify, we have updated the paragraph with: "However, close examination of SR splicing genes within our RNA-Seq datasets revealed no statistically significant differential splicing due to BA-treatment."

7. In line 406, what do you mean by "both forms"?

Both forms referred to the long and short form of the differentially spliced isoform. This sentence was intended to highlight how the 105 statistically significant differentially spliced regions generally produced some amount of both isoforms, short and long. In supplementary table S1, there were 15 differentially spliced regions with a PSI of 0 or 100 in roots, and 14 in shoots. A PSI of 0 or 100 indicates that only the short or long form is produced. We feel that as this sentence does not add to the current discussion and have removed it.

Minor revisions:
1. Minor revisions include overuse of the word "However" in the Introduction. 

The suggested "however" was removed, limiting the introduction to two uses of "however".

2. In line 102 the statement "splice co-expressed splice variants" is awkward and needs to be reworded. 

The word splice had been mistakenly inserted twice. The additional insertion has been removed. The sentence now reads " These results suggest differential alternative splicing likely contributes to gene function diversification between roots and shoots by moderating the relative abundance of co-expressed splice variants, but alternative splicing plays little role in cytokinin signaling."

3. Line 264 and line 269 you refer to "this same data set". Which data set are you referring to here?

"This same data set" referred to the original RNA-Seq data analysis (Raines et al., 2016). We have removed the "this same data set" and updated the text at both locations to be clearer.

All remaining minor revisions are indicated on the attached Microsoft Word document in the comments section or with tracking. 











Reviewer #2:

In the work entitled "Many rice genes are differentially spliced between roots and shoots but cytokinin has minimal effect on splicing" the authors performed a biostatistical analysis using RNA-Seq data set from rice and Arabidopsis in order to examine the prevalence of alternative splicing between tissues and hormone (cytokinin) treatment. The work illustrates the importance of alternative splicing in gene regulation in distinct cell types and developmental stages of the plant.
The manuscript is well organized, well written and addresses a very important aspect of gene regulation in plants.


Minor points
- By reading the results, one deciphers that the rice sequence results were obtained in a previous work. Does the Arabidopsis sequence data also result from a former work or samples were collected and sequenced for this manuscript? Please, explain better.

The Arabidopsis sequence data was also generated in our previous study examining the role of cytokinin on gene expression. We have modified the methods and edited the results to better clarify that this data was from a previous study.

- The differential splicing observed between roots and shoots poses as an extremely important function in gene regulation in plants. This discussion paragraph could be elaborated further in order to stress the tissue/cell specific gene regulation differentiation by alternative splicing action.

[bookmark: _GoBack]We agree that this is an important aspect of the paper and have expanded the discussion of the potential implications of alternative splicing between roots and shoots. In addition, we have added two genes to figure 4 and included additional results we feel highlight interesting examples of splicing within the data. 
