Editorial Comments:

• Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors.
Thanks editor for giving me this opportunity to improve this manuscript. We have gone through the whole manuscript and found no spelling or grammatical errors. 

• Please use title Case of the manuscript title in the video and manuscript: Shootward Movement of CFDA Tracer Loaded in the Root and Hypocotyl of Arabidopsis
Yes. A correction has been made in both video and manuscript. 

• Abstracts: Please remove citations from the abstract.
Yes, they are deleted.

• Introduction: Please expand your Introduction to include the following: The advantages over alternative techniques with applicable references to previous studies; Description of the context of the technique in the wider body of literature; Information that can help readers to determine if the method is appropriate for their application.
Yes, I have expanded the introduction as you suggested. Please see the highlighted in the text. 

• Protocol Detail:
[bookmark: _GoBack]1) 2.6: Under light?
Yes.
2) 2.7: Mention magnification
Yes, included
3) Please ensure that all details present in the video are also mentioned in the manuscript (e.g., moisture removal at 3:03 is not present in the manuscript)
Yes. These details have been now included. 
4) Please ensure homogeneity between the video and the manuscript.
The text has been rearranged to match the video. 
• Discussion: JoVE articles are focused on the methods and the protocol, thus the discussion should be similarly focused. Please expand the discussion to cover the following in detail (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.
Yes, all the contents related to above 5 problems have been added in the discussion. Please see the text. 

• Figures:
1) [bookmark: _Hlk4482818]Please remove the embedded figures from the manuscript. Figure legends, however, should remain within the manuscript text, directly below the Representative Results text.
Yes. Done.
2) Fig 2: Add scale bars
Yes.  Added.
3) Fig 3: define the error bars, and ***.
Yes, included “Error bar indicates standard error. *** indicates p<0.001.”
4) Please remove the figure/table legends from the figure files and place them directly below the Representative Results text.
Done

• References:Please make sure that your references comply with JoVE instructions for authors. Citation formatting should appear as follows: (For 6 authors or less list all authors. For more than 6 authors, list only the first author then et al.): [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage, doi:DOI (YEAR).]
Yes. I now changed the reference style to comply with JoVE. 
• Commercial Language: JoVE is unable to publish manuscripts containing commercial sounding language, including trademark or registered trademark symbols (TM/R) and the mention of company brand names before an instrument or reagent. Examples of commercial sounding language in your manuscript are Parafilm, Milli-Q, ZEISS Axio Zoom V16. 1) Please use MS Word’s find function (Ctrl+F), to locate and replace all commercial sounding language in your manuscript with generic names that are not company-specific. All commercial products should be sufficiently referenced in the table of materials/reagents. You may use the generic term followed by “(see table of materials)” to draw the readers’ attention to specific commercial names.
Yes. The parafilm has been changed to “micro-porous membrane film”.  Milli-Q water has been replaced with ultrapure water. ZEISS Axio Zoom V16 has been replaced with stereo fluorescent microscope. 

• 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]."
Figure 1 was generated in this manuscript. We explicitly converted the rationale (according to the description by Wright et al. (1996) 1 into the Figure to facilitate understanding of this protocol. 

• Video Comments:
• 0:05-0:08 - The narration audio is weighted heavily to the left stereo channel during this time, before shifting to a balanced mix. This should be corrected.
Corrected.
• All audio should be peaking between -6 and -12 dB. The audio in this video seems low. The audio volume should be raised.
Yes, the volume was raised to ~7 dB.
• 1:21 - It seems like there is a hard edit in the middle of this fade. This should be corrected.
Corrected.
• 1:31, 2:50, 3:22, 4:25 - The edits here are jump cuts, which tend to have a jarring effect on the viewer. They should be smoothed out with crossfades instead.
Corrected.
• 2:48 - The shot of the parafilm packets either needs to be extended or removed. It is currently not on screen long enough, and quickness of the edits is disorienting.
Yes, corrected.

• 5:39 - A title card should be inserted here that reads, "Conclusion".
Done.

Comments from Peer-Reviewers:
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.
Yes. We have addressed all the issues raised by the reviewers. Please check the following explanations. 

Reviewer #1:
Manuscript Summary:
Review: "Shootward movement of CFDA tracer loaded in the root and hypocotyl of Arabidopsis"
This manuscript addresses the delivery of a phloem-specific fluorescent tracer, carboxyfluorescein, for acropetal translocation. To enhance delivery of the membrane-permeant formulation carboxyfluorescein diacetate (CFDA), the authors examine the movement of the fluorescent tracer into the shoot following application to cut roots or pinched hypocotyls.
The video submitted with this manuscript is very clear, easy to understand, and demonstrates the root cutting and hypocotyl pinching methods meticulously.

Major Concerns:
The manuscript is very brief, lacks depth, and contains problems which lead me to question the value of these approaches.
1) I would expect transported CF to be detected in sink tissues. But the newly emerged true leaves have no signal at 9 DAS and indeed CF staining is weakest in the youngest sink leaves at later developmental stages. Why is this the case? Is this consistent with phloem unloading, or do these observations more likely reflect xylem transport? My concerns continue with the suggested "half-zone pattern": the "partially staining pattern of the cotyledon" is nonsensical as it is not vascular and thus is not translocated CF. It is misleading to describe this result as similar to gene silencing as there is no gene being silenced, rather a chemical is delivered, and it dismisses the problem.

Thanks for pointing out this issue. Indeed, the signal in the newly formed leaf is quite weak. We have provided the explanation in the discussion (please see the text). Basically, our explanation is that it is a mixed translocation of both xylem and parenchyma cells-facilitated symplastic transport, which was shown by Botha et al. (2008)2. We suggest that the CFDA was first transported through xylem. Then, it is unloaded from xylem into mature leaf that needs water most to support photoassimilate synthesis. Because we can observe the fluorescence signal, meaning it must move through the live cells, most probably through parenchyma cells. As for the half-leaf mobile pattern, it is possibly a very tightly-regulated movement. We rephrased the sentence to avoid misunderstanding. 

2) As emphasized in Fig. 1 and found in the Introduction (line 48), the membrane permeant carboxyfluorescein diacetate (CFDA) is cleaved by endogenous esterases, yielding membrane impermeant carboxyfluorescein (CF). This is not new information, indeed it is fundamental to the use of this fluorescent tracer. Thus, references are appropriate, and I think its inclusion in Fig.1 is misleading as it is not a result from this work.

Fig. 1 was regenerated from the description by Wright et al. (1996)1. Indeed, it’s not new, nevertheless it may, as you pointed out, help reader to easily take the whole message.

3) The methods report pipetting 0.1 µL (line 74) in the hypocotyl pinching procedure. How does one pipet this volume accurately? I think suggesting a larger volume to pipet of a diluted stock would yield more reproducible results.

Thanks for pointing this out. Actually, we should keep the volume as low as possible. The Eppendorf pipette is used at its limit to pick this volume. It might not so accurate, but it works as too much CFDA solution can diffuse up to the shoot through capillary action, thus tinting the young sink leaves. However, keeping the low volume will greatly reduce such capillary effect. 

4) n10X different volumes of 5 µM CFDA are delivered to applied to cut roots and pinched hypocotyls. I question how these two approaches can be compared side-by-side when the amount of the tracer applied is so different.
Thanks for raising this critical concerns. As I explained in the last question, we need to keep the loading volume as small as possible. Since roots are far away from the shoot, the quantity of CF is higher needed for its upward movement. Thus, the higher volume loading in the roots is to avoid the observed difference that might come from the lack of sufficient CFDA loaded in the roots. Indeed, if we lower the volume loading, this difference can be more obvious seen in Figure 3. Therefore, we need to provide sufficient CFDA to reveal the real effects that comes from the symplastic domain. Nevertheless, we reduced the amount to 0.25 ul still generate similar effects see in the Figure 3. 

Reviewer #2:
The manuscript "Shootward movement of CFDA tracer loaded in the root and hypocotyl of Arabidopsis" (JoVE59606) submitted by Mengting Jiang, Zhuying Deng, Rosemary G. White, Tianlin Jin and Dacheng Liang describes a protocol to demonstrate the bottom-to-top movement of a fluorescent tracer in Arabidopsis by using two approaches, root-cutting and hypocotyl-pinching. This protocol is useful to plant scientists studying symplastic transport. However, the text is missing some critical details and needs significant editing.

Title
The title describes the assay, but I think that for this protocol a more general title would be appropriate (i.e. there is no need to include the different loading sites for the tracer in the title).
Thanks for your suggestion. The title has been changed as “ Shootward Movement of CFDA Tracer Loaded in the Bottom Sink Tissues of Arabidopsis”

Introduction:
The authors should consider expanding the introduction to include more background about types of intercellular transport and approaches used to study those, including advantages and limitations.
Thanks for raising this issues. I have expanded the introduction as you suggested. Please see it in the introduction. The limitations have been addressed in the discussion. 
Line 43. The statement "the CF movement inside live cells has been adequately appreciated" is unclear, please rephrase.
Yes. It has been rephrased as “the principle underlying CF movement inside live cells has been widely acknowledged.”

Line 50. To which previous experiment are the authors referring to? Please, provide a citation.
Yes. It was now cited. 

Line 51. What is a "gating barrier4"? Please, revise the text so that necessary definitions are included and it is easy for scientists who have not conducted this experiment before to follow.
The whole sentence has been rephrased. To make it clear, we added more details in. 

Protocol:
The protocol is missing cautionary notes where appropriate (i.e., what steps should take place in a laminar flow hood).
Yes. A note has been added. (Note: The interior of laminar flow cabinet needs to be treated with 30 min UV light and 15 min airflow before usage. Make sure to close the glass door when UV light is on. Spray all tools and plates with 70% ethanol before placing them in the cabinet.)

It is also missing details. For example, a dissecting microscope is listed in the materials table but it use is not mentioned in the protocol.
It’s now referred to the protocol. Please see step 2.5, 3.5 and 3.6.

Step 1.1. From the materials list it is clear that a non-commercial MS mixture is used, and the recipe to prepare the MS medium should be included in the protocol. Also, include the agar concentration utilized.
MS recipe and agar concentration has been uncluded in step 1.1

Step 2.6: Should the plates be placed vertically also after this step?
Thanks for making this suggestion. We have indeed done this and it does not make a difference. Thus, to keep it simple and avoid plants tipover, we keep plates horizontal.

Step 2.7. How are the samples prepared for microscopy?
Once the excess dye was washed off, the plants can be directly observed in the stereo microscope. No additional preparation was needed.  
Step 2.7. Provide all the microscope settings used to observe the plants and acquire the images (i.e., light source, filters, etc.). Same comment applies to step 3.6.
This information has been added. 

Results
Line 98. Change "constantly kept" to "tightly controlled".
Yes. changed

Line 99. Cautions should be included within the protocol, not as part of the results.
Yes. these cautions were added into protocol. 
Discussion
Lines 136/137. The statement "the bottom to top translocation of CF can be practically achieved if not via phloem" is unclear. Please, rephrase.
 To make it clear, we have rephrased the whole paragraph. Please see the discussion. 

Reviewer #3:
In the submitted manuscript/protocol addresses the loading of CFDA into A. thaliana seedlings at hypocotyls and cut roots. The authors present and describe nicely the method. In general the protocol is very useful but lacks some key information.

Major concern:
It is not mentioned whether seedlings were grown under dark/nigh cycles and at which time point of the day (end of day, midday?) the loading and imaging was performed. It is also not mentioned what MS medium (with sugar/w/o sugar, concentration of MS, agar ..etc.) was used in the experiments. Water uptake, xylem and phloem streaming, and, thus, of CFDA might I be very different at various day times and also depends on sugar concentrations used in the growth medium. This has to be mentioned and/or might be considered to be addressed experimentally. Another aspect that should be mentioned is that CF accumulates in vacuoles of cells sometime after loading.
Thanks for your concerns raised here. We did not know whether day/light cycle will affect the dye movement. But any way, we have achieved consistent results. We here provided this piece of information in step 1.3 and 1.4. Step 1.3, (lighting from 6am to 10 pm.). step 1.4, “Note: the following procedure is performed on the afternoon from 2pm to 6 pm.” 
Sugar content is also provided in step 1.1. Yes, we included the CF accumulation in the discussion. Please see the text “When plants grow older, say over 24 days, the Arabidopsis plants seem to lose the ability to transmit CF to the shoot, for which we have yet found an exact explanation. But, one possible clue is coming from its intracellular accumulation. According to the reports by Wright et al. (1996), CF is liable to be sequestrated by vacuoles, therefore, the intracellular free CF over the course of translocation is becoming less and less due to sequestration in the larger vacuoles of aging plants.”


Minor concerns:
Line 139 correct " CF was showed to move from root to shoot …" to "CF was shown to move …"
Thanks for pointing this out. It was corrected. 
Line 51 the reference number "4" should be superscripted.
Yes, corrected. 

1	Wright, K. M. & Oparka, K. J. The fluorescent probe HPTS as a phloem-mobile, symplastic tracer: an evaluation using confocal laser scanning microscopy. Journal of Experimental Botany. 47 (296), 439-445, (1996).
2	Botha, C. E. J. et al. A xylem sap retrieval pathway in rice leaf blades: evidence of a role for endocytosis? Journal of Experimental Botany. 59 (11), 2945-2954, (2008).

