Dear Dr. Editor:

Enclosed please find the revised article entitled “Discovery of Driver Genes in Colorectal HT29-derived Cancer Stem-Like Tumorspheres” by Chun-Chia Cheng, Bo-Ray Hsu, Fang-Hsin Chen. We all have agreed to the submission of this final article, and would like this article considered for publication in JOVE. In this study, we describe the methodology for finding the driver genes in the colorectal cancer-derived tumorsphere model through RNAseq and available analytical tools. Here, we demonstrated the methodology, and found HSPA5 and SQSTM1 were the target genes upregulated and involved in anti-apoptosis in tumorspheres. Therefore, we may design more experiments to investigate the detailed mechanism, that results in more confidence and efficacy. We believe that the protocol and finding results will be of interest to the readership of the Journal, including physicians and scientists interested in molecular mechanism of cancer. This manuscript consists of original data and is revised according to the reviewers’ comments, and has not been published in any other journal, nor is it under consideration for publication elsewhere. The responses to the comments are followed behind this rebuttal letter. Thank you very much for consideration.

Yours sincerely,

Chun-Chia Cheng, Radiation Biology Research Center, Institute for Radiological Research, Chang Gung University / Chang Gung Memorial Hospital at Linkou, Taiwan. Telephone: +886 958 766112. E-mail: cccheng.biocompare@gmail.com.
1. Editorial comments:
The editor has formatted the manuscript to match the journal's style. Please retain and use the attached version for revision.

Response: Many thanks. I used the attached file for revising.


2. Please address all the specific comments marked in the manuscript.
Response: We appreciate and revise as possible as we can.


3. The manuscript needs thorough copyediting. Please employ professional copyediting services.
Response: We already look for help and the manuscript is revised and checked carefully for the English part.


4. Please ensure that the protocol section is a step by step description of how the actions are performed for your experiment.
Response: Okay. Make sure.
5. Please reword lines 94-95, 100-101, 103, 110, 162-167, 174-175 as it matches with previously published literature
Response: Okay, we have revised the part.


6. Once done, please ensure that the highlight is no more than 2.75 pages including headings and spacings.
Response: Done.
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The authors describe the generation of colon cancer stem cell enriched spheroids and then use these spheroids to analyze gene expression through RNAseq. While this is of interest for the wide cancer research community, I do not consider great value in the first part of the manuscript, where spheroid formation is described. Spheroid formation is a well established procedure, specially from conventional cell lines, that can even be commercially purchased nowadays. I see, however, the value in describing the bioinformatic process for data analysis. This is where I see the value of the manuscript.

Minor Concerns:
I would add some data about the yield of RNA and sequencing throughout from the spheroids.
Response: We appreciate the comment. We have shown the results in the second paragraph in the Perspective Results.


Reviewer #2:
Major Concerns:
LGR5 antibody has not been validated. Our lab has bought more than 10 of them and we never found neither LGR5 expression nor CSC enrichment. In addition LGR5 is not a consensus for CSC marker like in healthy tissue in which there is no doubt. Why in the list of genes LGR5 do not appear?
Response: We appreciate the reviewer’s comment. LGR5 antibody is bought from Biolegend (Cat. 373803) which is labeled with PE for flow cytometry analysis. We actually found the fluorescent signal (anti-LGR5-PE) increased in the cultured HT29-derived spheroids from 1.1% to 11.4% (Figure 1B). Moreover, CD133 also increased from 61.8% to 81.1%. The results indicated the tumorspheres may be more like cancer stem cells that was used for RNAseq analysis consequently. On the other hand, we have tested another colorectal HCT116 cell line (97% CD133-positive) but which had no increase (data not shown). 
LGR5 gene expressed very low level in the tumor cells, 1.3 readcount in HT29 and 7.5 readcounts (without significant) in HT29CSC. The readcount is quite low and without significant, therefore, LGR5 data is excluded in the list when we picked up according to the parameters: genes showed a > 1 log2 fold change with read counts > 100 in HT29 tumorsphere group, and genes <-1 log2 fold change with read count > 100 in HT29 parental group.

Reviewer #3:
Manuscript Summary:
In this manuscript the authors describe the protocol for culturing tumorspheres from HT29 colorectal cancer cells. They used RNASeq to study the genes upregulated and downregulated in the LGR5-overexpressing cells and performed bioinformatics analyses on the RNASeq data.

Major Concerns:
1. It is not clear what the control cells are for comparison in RNASeq. Is it HT29 cells before tumorsphere culturing or LGR5-low expressing cells?
Response: We appreciate the reviewer’s comment. We have revised in the method (RNAseq profiling and bioinformatics analysis) of the manuscript “compared to the parental HT29 cells”.
2. It is not clear if replicates were performed for the RNASeq experiment. Usually at least 3 replicates need to be performed.
Response: We appreciate the reviewer’s constructive comment. This manuscript majorly introduces the methodology how to pick up the driver genes from the RNAseq data. Therefore, we only performed 1 individual sample. But we have validated the results using 3 replicates in qPCR (Figure 3B).
3. A fold change of >1 and <-1 were used as cut-off. Usually for RNASeq experiments a fold change of >1.2 and <-1.2 is used.
Response: We appreciate the reviewer’s comment. Here is log2 fold change of >1 and <-1. It means fold change actually >2 or <-2. 
4. A p-value of 0.05 was used. For multiple analyses, Bonferroni correction should be considered for p-value.
Response: We appreciate the reviewer’s comment. The p value in the RNAseq analysis is done by Biotools, Taiwan, for technical validation. The p value in the qPCR we used non-paired t test with Bonferroni correction using Parism software.
5. As the authors wrote in the manuscript, there was no validation of the genes found by RNASeq by PCR or Western blot
Response: We appreciate the reviewer’s comment. We have added and validated the results using qPCR (Figure 3B).

Minor Concerns:
1. There was little discussion about the genes identified. The top 3 genes identified did not feature in the network analysis in Figure 3.
Response: We appreciate the reviewer’s comment. The genes were selected using NetworkAnalyst based on the STRING interactome database. 
