JOVE - 63259_R0 Rebuttal letter

Dear Dr. El-Daher,

Your manuscript, JoVE63259 "Controlled semi-automated lased-induced injuries for studying spinal cord regeneration in zebrafish larvae," has been editorially and peer reviewed, and the following comments need to be addressed. Note that editorial comments address both requirements for video production and formatting of the article for publication. Please track the changes within the manuscript to identify all of the edits.

After revising and uploading your submission, please also upload a separate rebuttal document that addresses each of the editorial and peer review comments individually. 

Your revision is due by Oct 18, 2021.

To submit a revision, go to the JoVE submission site and log in as an author. You will find your submission under the heading "Submission Needing Revision". Please note that the corresponding author in Editorial Manager refers to the point of contact during the review and production of the video article.

Best,

Nilanjana Saha, PhD
Review Editor
JoVE


Dear Nilanjana,
We thank you for your encouragement to submit the present appeal. We also thank you and the two expert referees for your time and extensive effort to improve our manuscript. We are grateful to Reviewers 1 and 2 for their positive appreciation that “This is an important step forward” and “It is a very strong paper of wide use to the zebrafish community, and possibly other scientists who utilize transparent organisms.”

The scope of our paper is the demonstration of a protocol allowing reproducible tissue-specific injuries using laser ablation combined with a semi-automated zebrafish larvae handling platform. Additionally, we show benefits from the application of this method for studying regeneration in the spinal cord and the use of complementary approach to assess the success of transections. Lastly, we demonstrate that this protocol triggers an immune response, thus expanding the use of this technique to studying immune reactions in various experimental conditions, such as in drug screening assays.
After carefully reading the comments of the editor and the reviewers, we provide a revised manuscript addressing each comment, as you can see form our-point-by-point response below.

Looking forward to hearing from you.

Best regards,
Francois El-Daher




Editorial comments:
Changes to be made by the Author(s):

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.

>  We proofread the manuscript and corrected those issues.

2. Please rephrase the Summary to clearly describe the protocol and its applications in complete sentences between 10-50 words: “The present protocol describes. …”. Here the word limit is exceeding.

> The word count has been reduced and the text rephrased.

3. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).

> All personal pronouns have been removed.

4. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials.
For example: ZEISS

> All mentions of commercial product have been removed.

5. Line 116-124: Please move this to the Introduction section. The Protocol should contain only action items written in the imperative tense that direct the reader to do something. Any text that cannot be written in the imperative tense may be added as a “Note.” However, notes should be concise and used sparingly.

> The section has been moved.

6. 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. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.

> We ensured that every step was clearly detailed.

7. Please add more details to your protocol steps:
Step 1.1: How the 50% epiboly is ensured?
Step 2.2: Please provide the python scripts as Supplementary files or provide the Github repository link.

>  Step 1.1: Reference to epiboly has been removed as it is out of the scope of the protocol and is a basic skill for operating with zebrafish
Step 2.2: The link has been added.

8. In the Protocol, please mention clearly where the microfluidic device was used and the working of the device. Also, please provide the device design and the dimensions as a Supplementary file to help the readers understand better.

>  The device is detailed in a publication from one of the authors. We added a reference to this publication in the text and modified Figure 1 to give more details about the system used.

9. Please include all the button clicks, command lines, etc. in the software and on the instruments. Please also ensure that the button clicks are bolded throughout.

> We added more indications in the protocol and bolded the relevant text.

10. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage (YEAR).] For more than 6 authors, list only the first author then et al. Please include the issue numbers for all references and do not abbreviate the journal names.

> The formatting of all references has been updated.



____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The authors present a semi-automated approach for laser lesioning spinal cord in larval zebrafish. This is an important step forward and the work is presented clearly with some comparisons between mechanical and laser lesions and some observations of glial responses and recovery.

Major Concerns:
I have only one significant concern that they should at least speak to in the paper. The images of the tubulin immuno staining of a lesion site clearly show the completeness of that lesion and they wisely do that staining to speak to the question of bleaching versus a cut. Some of the fluorescence images of lesions in other figures also suggest a complete lesion as the lesion site is black. The concern is that other images of lesion sites, for example the one in figure one, and the one in Fig. 5B, while dimmer in the lesion area show structure, visible after zooming in, with what appear to be fluorescent cells and it seems that spinal cord integrity may be intact. It looks as if these may just be bleaching, even though they obviously can cut the cord in some cases, as in the one for which they show immunostaining. Perhaps they can speak to how reliable a total cut is and is there a way to verify with confidence in the living fish prior to studies of dynamic aspects of regeneration. I am still a bit worried about bleaching versus a cut. It may not matter for many experiments as long as partial cord is cut, but it could be an issue that affects reproducibility.

> We agree with the Reviewer that the images chosen were not representative of a successful lesion. We have replaced them with more typical example of what is to be expected. We are confident that we can induce reproducible lesions, based on the following observations: 14 out of 16 animals that were processed for tubulin immunohistochemistry after laser injury showed a complete transection. We have added this data now to the manuscript. 

Moreover, additional qualitative observations support the notion of physical damage.  For example, calcium functional imaging demonstrates that the neuronal activity is not propagated anymore between both sides of the lesion, and we observe tissue movements and axons regrowth after laser lesions in a similar way to manual lesions (data not shown). We have added these considerations to the manuscript. 

Lastly, we demonstrate in this paper that laser lesions trigger an immune response, which would very unlikely be the case if only photobleaching was happening.



Minor Concerns:
Line 354 they refer to panel 4F in a figure, but there is no 4F panel.

>  We thank the review for spotting this mistake and have corrected the wrong panel labelling.


Reviewer #2:
Manuscript Summary:
This paper demonstrates laser induced spinal cord injury in zebrafish larvae. It indicates damage to muscle, neurons, with minimal skin damage. Evident is motoneuron regeneration, axonal regeneration, macrophage infiltration, Ca++ signal recovery (more so rostrally than caudally). It contains software acquisition information for both imaging and UV laser ablation. It is a very strong paper of wide use to the zebrafish community, and possibly other scientists who utilize transparent organisms.

Major Concerns:
Figure 4 B and C. It does appear that the fish has widespread damage and is not confined to the spinal cord. The figure legend states disruption to the "tissue." It's unclear if it is meant to indicate just neural tissue or surrounding somite/skin tissue as well. Many other images offer cleaner examples of laser induced injury without surrounding tissue damage. Since acetylated tubulin is used widely, the extent of damage should be more clearly indicated. Perhaps a comparative brightfield image? Or a reworking of the figure legend.

> We agree with the Reviewer. While some damage to the fixed tissue is to be expected due to the immunolabeling procedure that is not related to the previous laser injury in the living animal, the post-fixation damage in the experiment shown is excessive and distracts from point we are making. We have replaced the images by more representative ones and clarified the legend.


Minor Concerns:
Specify E3 in all areas it is required.

>  We now specify where we used fish water or E3 in relevant places in the text.

Specify objective lenses (sections 2 and 3)

>  We now specify the objective lens used.

Specify whether scope is inverted or upright? General microscope set up is unclear, seems it would be inverted, but a compound image is shown. Perhaps an image of the actual rig might 
be informative for others to get a better sense.

>  The actual microscope picture is present on figure 1 showing that an upright stand is used. We specify this now in the figure 1 legend.

Line 169-please specify priming media (water, E3, other?)

> Both fish water and E3 can be used. This is now specified in the text.

Line 279-I'm assuming the collected larvae go back into original wells. If so, please state so, it is a nice perk of the system to keep track of different ablation parameters, for example.

> Collected larvae go into a new plate but keep the same well coordinate to ensure tracking them individually, which is indeed a strong benefit of this system. 
We have made this clearer in the text and it is now mentioned in the Figure 1 legend.

Line 289- this is more just a comment, seems that E3 used post-lesion (as opposed to switching between E3 and fish water) would be more consistent

> This has been corrected.

Line 298-describe what you mean by unsuccessful lesion. Persistence of fluorophore? or with brightfield? or?

> Unsuccessful lesions are assessed from the remaining fluorescence in the lesion site, apart from the expected residual and homogenous background. We clarified this in the text.

Please state whether PTU is used, and why/why not. Seems like it might be needed for different staged animals?

>  In our conditions, PTU was not required. We explicitly state this in line 145.

ROI for laser should be "larger than spinal cord" please provide more anatomical detail, for example, should extend dorsal to skin and ventral to notochord, etc.

> More detail has been given.

Materials: add info for acetylated tubulin

> This is detailed in the Supplemental material

consistent wording: sometimes "section" is used when "transection" might be more appropriate, but it is a little unclear

>  We have checked the manuscript to consistently use “transection”, now.

Figure 3: state whether imaging was done immediately after lesion or after some recovery time.

>  Imaging was done immediately after lesion. This is now mentioned in the legend.

Figure 4: "complete" transection is a little unclear to this reviewer. Is this to mean in the dorsal-ventral axis, or medial-lateral, or both?

> A complete transection means that on both axes, all the cells have been ablated and axons transected, such that no physical contact remains between the rostral and caudal spinal cord. We specify this in the legend to make it clearer for the reader.

Figure 5: Functional recovery through GCamp6s: this reviewer is a little unclear on what to expect with GCamp6s Fluor intensity in rostral or caudal sections in UNlesioned larvae. This can be clarified in the text. also, I wasn't clear on caudal responsiveness percentage. I think the GCamp Fluor was spontaneous as opposed to evoked, so the term "responsiveness" seemed out of place. Finally, please specify whether animals were still anesthetized when GCamp imaging was done. Were they still in their capillaries?

> We thank the reviewer for highlighting this. We have hopefully clarified all these aspects in the text and figure legend. The term “responsiveness” is indeed unclear and has been replaced by “Connectivity Restoration Index”, which reflects that spinal activity is coordinated along the spial cord. GCaMP fluorescence reveals calcium concentration variations independently of the source of activity, spontaneous or evoked. We tested both and found that the use of spontaneous activity was easier and less prone to bias.
Animals were still anesthetized but not in the capillary. They were mounted in low-melting point agarose for imaging on a separate single point laser scanning confocal microscope. This information has been added at line 355.



