[bookmark: bigfile_anchor][bookmark: att_num2]Dear Editor and Reviewers:

We have revised the previous manuscript thoroughly and fully addressed concerns both from editor and reviewers. The line-by-line response for each of the editorial and peer review comments has been displayed as follow.    

Comments:
• Please submit each figure as a vector image file to ensure high resolution throughout production: (.psd, ai, .eps., .svg). Please ensure that the image is 1920 x 1080 pixels or 300 dpi. Additionally, please upload tables as .xlsx files.
Answer: 
Thanks for the comments. We have modified the images in the form of .sv in the high solution. In the meantime, the tables we uploaded have been changed to .xlsx files.
 
Editorial Comments:

Comments:
• Please note that the reviewers raised some significant concerns regarding your method and your manuscript. Please revise the manuscript to thoroughly address these concerns. Additionally, please describe the changes that have been made or provide explanations if the comment is not addressed in a rebuttal letter. We may send the revised manuscript and the rebuttal letter back to peer review.
Answer: 
Thanks for the advises and reminding. We really appreciate the significant concerns raised by the reviewers, and we have addressed every comment as much as we can. As for some comments that are not addressed, we also provide explanations in this letter.  

Comments:
• The language in the manuscript is not publication grade. Please employ professional copy-editing services.
Answer:
Thanks for the advice. We have employed professional copy-editing services in terms of language and academic aspects.

Comments:
• Protocol Detail: Please note that your protocol will be used to generate the script for the video, and must contain everything that you would like shown in the video. 
Answer:
Thanks for the comments. The thing we would like to show in the video has been highlighted in the submission.

Comments:
• Please add more specific details to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol. Some examples:
1) 1.3.1: unclear
2) 4.1: Mention filter paper specifications
Answer: “
Thanks for the comments. We have added more specific details to our protocol steps.  
For “1.3.1”, we added more information and divided it into 3 steps, 1.3.1 to 1.3.3 as follow. ‘1.3.1. Prepare 50 ml MS basal medium (Murashige and Skoog 1962) supplemented with 30 g/L sucrose and 7 g/L agar powder (MSSA) (Table 1) in each 300 ml plant-tissue-culture bottle. 
1.3.2. Adjust pH to 5.8 before autoclaving.
1.3.3. Distribute 10 seeds each evenly on per bottle of MSSA medium.’ 

For “4.1”, we modified “…to filter paper of diameter 9 cm on…”. In addition, we detailed all medium used in this protocol, including steps 1.3.1, 2.1.2, 2.1.5, 3.1.3, 4.1, 5.1, 6.4.  

In addition, we added more details to the protocol. For example, we added the specification of plant-tissue-culture bottle to step “1.3.1”, “avoiding contact with the medium” to step 1.4.2 and “Thaw A.rhizogenes on ice” to 2.1.1, as well as “To prepare solidified the media plates in petri dish, fill with each 25 mL of medium to a petri dish of 9 cm diameter, and let them solidify.” in “NOTE under Protocol”. 

Furthermore, some other addition or changes were presented in other comments.  

Comments:
• Discussion: JoVE articles are focused on the methods and the protocol, thus the discussion should be similarly focused. Please ensure that the discussion covers the following in detail and in paragraph form (3-6 paragraphs): 1) modifications and troubleshooting, 2) limitations of the technique, 3) significance with respect to existing methods, 4) future applications and 5) critical steps within the protocol.
Answer:
Thanks for the comments. We have rearranged the discussion part to make it more scientifically logic and cover the modifications and troubleshooting, critical steps within the protocol, significance with respect to existing methods (paragraphs 1-3), future applications and limitations of the technique (paragraph 4). For instance, the limitation “However, the potential to explore hairy root cultures to generate massive yields of bioactive compounds depends on the appropriate bioreactor system in which certain parameters such as the supply of oxygen must be concerned5,9. This protocol is limited to the production of secondary metabolites derived in hairy roots and to investigate the visualized phenotype of functional genes such as the variance of color and the contents of secondary metabolites; however, the phenotypic changes in the entire plant regardless of the obtainment of regenerated plants from the hairy roots could not be evaluated in this study.” has been extended in the last paragraph in the discussion part.  

Comments: 
• Figures: Please remove the embedded figures from the manuscript. Figure legends, however, should remain within the manuscript text, directly below the Representative Results text.
Answer:
Thanks for the comments. We have removed embedded figures from the manuscript and remained the figure legends directly below the representative results text. 

Comments: 
• Tables: Please remove the embedded Tables from the manuscript. All tables should be uploaded to the Editorial Manager site in the form of Excel files. A description of the table should be included with the Figure legends.
Answer:
Thanks for the comments. We have removed embedded tables from the manuscript and remained the figure legends directly below the representative results text. In addition, the tables formed in Excel are uploaded to the Editorial Manager site along with the re-submission. 

Comments:
• If your figures and tables are original and not published previously or you have already obtained figure permissions, please ignore this comment. If you are re-using figures from a previous publication, you must obtain explicit permission to re-use the figure from the previous publisher (this can be in the form of a letter from an editor or a link to the editorial policies that allows you to re-publish the figure). Please upload the text of the re-print permission (may be copied and pasted from an email/website) as a Word document to the Editorial Manager site in the "Supplemental files (as requested by JoVE)" section. Please also cite the figure appropriately in the figure legend, i.e. "This figure has been modified from [citation]."
Answer: 
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Thanks for the comment. We combined the figure 8 and Figure 4s from the published article “The light-induced transcription factor FtMYB116 promotes accumulation of rutin in Fagopyrum tataricum” as the Figure 4 in our article. We have uploaded the permission as a word document to the editorial manager site in the “supplemental files”. In the meantime, we cite the figure as “This figure has been modified from Zhang et al.18.”.  

Peer-Reviewer #1:

The manuscript sounds and is well written. However, the following major revisions should be conducted;

- Introduction:

Comments: 
• The introduction should be extended to cover the research questions, especially the second and fourth paragraphs.
Answer:
Thanks for the comments. We have extended the second and fourth paragraphs of introduction. In the second paragraph, we focus on the principle of the method of A. rhizogenes-mediated transformation and its application in secondary metabolite biosynthesis not only TB, but also other medicinal plants. In the fourth paragraph, we list the basic steps of this method, introduce the related gene in rutin metabolic pathway, and present their relevance.  




Comments: 
• Additionally, the authors should revise English and correct the few mistakes in the grammar of introduction
Answer: 
Thanks for the comments. In spite of the language limitation, we have sought professional copy-editing service for the academic proofreading. Meanwhile, we have addressed some scientifically imprecise information to avoid misunderstanding.  

- Protocol:
Comments: 
• The data are well represented. However, some figures should be explained in details. For example, Figure 1 and Figure 3 should be explained in details and show up the most significant conclusions obtained.
Answer:
[bookmark: _Hlk23872009]Thanks for the comments. We have added more detailed information of figures in the representative results. For example, “It takes approximately 5-6 weeks from inoculating TB seeds to harvesting the identified hairy roots, while some key steps are depicted in Figure 1 (A-H). Briefly, the sterilized shelled seeds were inoculated (Figure 1B) to obtain sterile germination faster. A. rhizogenes (Figure 1D) and sterile explants should be activated and prepared in advance, respectively. Then some key steps subsequently follow, including infection of explants with activated A. rhizogenes (Figure 1E), co-culture (Figure 1F) and selective culture (Figure 1G). The infected explants should be placed evenly on solidified MS medium and maintain space between them to separate different transgenic lines readily. Hairy roots occur in wound sites of explants (Figure 1H) and are propagated as required (Figure 1I).”

We have elaborated the figure 3. For example, “Briefly, plant genomic DNA of TB hairy roots for PCR analysis was prepared based on the modified CTAB method28. PCR was performed by amplifying gene with DNA from 7 independent transgenic lines (Figure 3, lanes 5-11) of hairy roots and primers listed in Table 2. Kan, GFP and b4 were conducted in Figure 3, respectively. The presence of the three genes in all transgenic lines indicated the binary vector has been transformed into TB genome. Kan and GFP were absent in wild type roots (lane 3), while b4 was detected in wild type roots. Certainly, three genes were presented in positive control (lane 2) and were apparent absent from the experimentally negative control (lane 4).”


Comments:
• The current data should be linked with the previous findings and reasons should be given and discussed.
Answer:
Thanks for the comments. Because this a protocol-based journal, discussion did not focus on the representative results. However, we briefly discussed previous research on transcriptional factors in TB via hairy roots, and drew forth why the hairy root transformation is important, and elaborately compared the difference among these methods.  

Comments:
• The conclusion section should be extended to cover the significant outcomes of this work.
Answer:
Thanks for the comments. We have extend the significant outcomes of our work in the last paragraph of introduction and discussion, as well as in the summary. 

Peer-Reviewer #2:

Major Concerns:
Comments:
• The main problem I found with the manuscript is the writing. I did not mark any corrections or suggestions on the files. In any case, as a result of usage problems and lack of clear scientific writing, it is often difficult to understand exactly what the authors mean. I strongly recommend the authors seek an academic proofreading service.
Answer: 
Thanks for the comments. We have employed an academic proofreading service to improve the writing. At the same time, we revised thoroughly the manuscript in scientific aspects to address some imprecise information.     

Comments: 
• (note: the pdf file I received has several yellow highlighted texts, but apparently are not to indicate correction made or to be made).
Answer：
Thanks for the comments. The highlighted texts made in this article are based on the JoVE submission instruction to film afterwards. 

Comments: 
• The described method seems efficient, as shown in Figure 1. The manuscript, however, is not sufficiently detailed, lacking information on several steps. 
Answer: 
We have supplemented as much details in the manuscript as possible. For example, we added the filter paper specification; we added note and caution to make the operation much clearer.For “1.3.1”, we added more information and divided it into 3 steps, 1.3.1 to 1.3.3 as follow. ‘1.3.1. Prepare 50 ml MS basal medium (Murashige and Skoog 1962) supplemented with 30 g/L sucrose and 7 g/L agar powder (MSSA) (Table 1) in each 300 ml plant-tissue-culture bottle. 
1.3.2. Adjust pH to 5.8 before autoclaving.
1.3.3. Distribute 10 seeds each evenly on per bottle of MSSA medium.’ 

For “4.1”, we modified “…to filter paper of diameter 9 cm on…”. In addition, we detailed all medium used in this protocol, including steps 1.3.1, 2.1.2, 2.1.5, 3.1.3, 4.1, 5.1, 6.4.  

In addition, we added more details to the protocol. For example, we added the specification of plant-tissue-culture bottle to step “1.3.1”, “avoiding contact with the medium” to step 1.4.2 and “Thaw A.rhizogenes on ice” to 2.1.1, as well as “To prepare solidified the media plates in petri dish, fill with each 25 mL of medium to a petri dish of 9 cm diameter, and let them solidify.” in “NOTE under Protocol”. 

Furthermore, we have added more details in step 7 as follow. 
7.1. Remove tawny and contaminated hairy roots and select hairy roots with white appearance.
7.2. Evaluate if there is green fluorescence under blue/light dual ultraviolet transilluminator.
7.3. Select the hairy roots harboring strong fluorescence signal into numbered tubes or wrapped by using marked tinfoil after drying them out with absorbent paper.
7.4. Lyophilize them in liquid nitrogen, followed by storing all the harvest in -80 ℃ for the further investigation. 
7.5. Gene identification
7.5.1. Triturate hairy roots of 0.1 g into fine powder in liquid nitrogen.
7.5.2. Prepare the genomic DNA of independent transgenic lines of TB by using the modified cetyltrimethyl ammonium bromide (CTAB) method28 as per manufacturer’s instructions of plant genomic DNA kit.
7.5.3. Perform polymerase chain reaction (PCR) with 100 ng genomic DNA template and primers listed in Table 2. 
7.5.4. Perform the amplification cycle as follow: pre-denaturation at 94 ℃ for 5 min, denaturation at 94 ℃ for 30 s, and primer annealing at 55 for 30s and primer extension at 72 for 30 s. After 36 cycles and final extension 72 for 10 min, analyze amplification products on 1 % agarose gels. 
7.5.5. Stain gels with nucleic acid staining and visualize the gels under UV light.  
  

Comments: 
• There are several mistakes and imprecise information (an example: "…the binary vector has been successfully transformed into hairy roots…"), that may require extensive scientific review, besides additional general copy-editing.
Answer: 
Thanks for the comments. We have corrected to” …the binary vector has been transformed into TB genome…”. In addition, we have also corrected some other imprecise information based on scientific proofreading. 

Comments: 
• Part of the results describes the expression of a transcription factor and the effect on the expression of other genes involved in flavonoid biosynthesis and the flavonoid yield. No protocol is presented and no references are found on the method used to obtain this data.
Answer:  
Thanks for the comments. The transcriptional factor FtMYB116 has been inserted a binary vector, which has been transformed into A. rhizogenes in advance. Because the expression of genes is not the primary objective, we did not involve this part in our protocol. However, we have extended the brief protocol of the expression of FtMYB116 and related genes, “Briefly, hairy roots of 0.1 g were triturated into fine powder by using liquid nitrogen. Total RNA was extracted by following the  instructions of manufacturer of plant RNA isolation kit15. Then reverse-transcription PCR and real time PCR were performed to amplify FtMYB116 and rutin synthesizing pathway related genes. Subsequently the regulatory effects of FtMYB116 on rutin synthesis-related gene expression and the yield of rutin were verified.” in the representative results. 
 
Comments: 
• There is no information on the genes tested (what is FSH, CHS, etc.?).
Answer: 
Thanks for the comments. We previously explained CHS (chalcone synthase), F3H (flavanone 3-hydroxylase) and FLS (flavonol synthase) as key enzymes involved in flavonoid biosynthesis in the discussion part. To make these tested genes much clearer, we defined these genes in introduction part and figure 4 legends.

Comments:    
• Discussion is lengthy and not focused on the results presented. No discussion of potential applications to increase flavonoid production, for example. The authors also make several statements for which no references are provided. The protocol presented is not compared with previously published results on buckwheat hairy  roots induction and flavonoid production (e.g. Kim et al 2009 - quoted but not discussed). For sure there would be much more to comment.
Answer: 
Thanks for the comments. To increase flavonoid production is one of the potential applications of hairy roots, but is not the main point that this article should focus on. However, we analyzed some reasons to affect flavonoid production such as the cultivar, light, time etc. TB hairy roots induction is the main point that has been elaborately discussed in this study in light of published methods.        

Minor Concerns:

Comments:
• The protocol presented uses mercury bichloride (MB) to disinfest the seeds ("sterilize", according to the text). Mercury bichloride is extremely poisonous. Still, the authors made no comments on its hazards, or on procedures for handling and disposing of. They did not provide any explanation to justify using this compound. In fact, Kim et al (2009) (reference 3) disinfested buckwheat seeds with 70% (v/v) ethanol for 1 min and 4% (v/v) sodium hypochlorite solution for 10 min. This should be quite effective for disinfesting seeds and is not nearly as hazardous and MB.
Answer: 
Thanks for the comments. We totally agree mercury bichloride (MB) is a relatively more hazardous compounds than sodium hypochlorite. In fact, we also do use sodium hypochlorite to disinfect buckwheat seeds in our lab. The reason we use MB in our lab is because inadequate disinfection happens sometimes when we use sodium hypochlorite so that the seeds were infected by some fungus. Therefore, we put sodium hypochlorite in the first place to sterilize seeds in this protocol, and we added NOTE to indicate MB is an alternative sterilizer after step 1.2.3 and caution for MB handle, operation and discard subsequently.        

Comments
• The protocol presented for PCR detection of the transgenes uses RNA extraction and cDNA. OK, one can do that. But why not just prepare a DNA extraction - much simpler and less expensive? 
Answer: 
Thanks for the comments. This part actually was a mistake. Thanks for pointing it out. We indeed performed DNA extractions for PCR detection of the transgenes. We conducted RNA extraction and cDNA to indicate our target gene expression in the representative results. In the revision, we corrected this mistake. 

Comments:
• What is gene 2b, for which there is a primer pair in Table 2?
Answer: 
Thanks for the comments. We did not mention gene 2b in this article. Probably reviewer meant gene b4, of which we listed a primer pair in Table 2. Gene b4 is a newfound from our group but unpublished gene belonging to bHLH family. In order to not cause necessary trouble in the later publication, we name this gene as gene b4 in this article. Furthermore, we add some more detailed information about b4 in the introduction part.      
[bookmark: _GoBack]
