
Response to the editors and Reviewers’ comments on JoVE63068:
"In-situ visualisation of axon growth and growth cone dynamics in ex-vivo embryonic brain slice cultures"


We thank all editors and reviewers for their constructive criticism on our manuscript, which indeed helped improve it. In the following, we address the editors and reviewers’ comments point-by-point.

Editorial comments: The editors made several comments to be changed by the authors, those are addressed below: 

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

The revised manuscript was thoroughly proofread and checked for spelling and grammar issues. 

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

All personal pronouns were removed in the revised manuscript. Please note that minor sentence changes were made to accommodate the requested changes without modifying the sentence message. All other changes can be tracked in the revised manuscript. 

3. 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 (including reagents, instruments, software, etc.). Please sort the Materials Table alphabetically by the name of the material.
For example, Parafilm, Eppendorf

The revised manuscript was checked for any commercial language. The trade names Parafilm and Eppendorf were removed and replaced with the more generic names flexible film (now line 131) and Microcentrifuge tube (now line 195), respectively. 

4. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary. Please refrain from using bullets or dashes.

Numbering of steps in the protocol were checked and the revised protocol follows the numbering guidelines stated. 

5. 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.

All steps mentioned in the protocol were checked for clarity, wherever necessary, a reference addressing the specific step was added for the reader’s benefit. 

6. Please add more details to your protocol steps:

Line 103: Please specify the concentration used.

Now in line 104. We adjusted the wording of step 2 of the “preparation of plasmids for injection” section to make it clear that the concentrations used are described in steps 2.1, 2.2 and 2.3.

Line 119: Please include the details of the capillary puller set in the Table of Materials.


Details of the capillary puller is included in row 11 of the materials table as “DMZ universal electrode puller”.

Line 194: Please replace “Eppendorf” tube with “microcentrifuge” tube.

Now in line 195. The commercial name of this item was changed in the revised manuscript.

Line 231: Please mention how the euthanization was performed.

Now in line 236. The language used was clarified in the revised protocol (step 9 of the “embryo extraction” section) to emphasise on the method used to euthanise the embryos. It now reads “Euthanise each embryo immediately after extraction via a descending diagonal cut ensuring complete spinal cord transection”

Line 263: Please clarify how the electric impulses were applied. What equipment was used for the 
same? Also please include the equipment detailsin the Table of Materials.

Platinum tweezer electrodes used to deliver electrical pulses during both EUE and IUE protocols are stated in their respective section: EUE now in lines 265 till 269; IUE now in lines 300 – 305. More details about the equipment can be found in row 50 of the table of material as “Platinum Tweezertrodes”.

Line 354: Please mention the incision size.

Now in line 368. The Incision size is added to step 7.3 of the “brain extraction and embedding in agarose” section.

7. In the software, please ensure that all button clicks and user inputs are provided throughout. Also, please ensure that the button clicks are bolded.

The manuscript has been carefully proofread to ensure all button clicks and user inputs are included. Button clicks and user inputs have been highlighted in the revised manuscript. In addition, previous point 1.6 and 1.7 were expanded for clarity. 

Before “1.6 Set scale of kymograph in image properties.  Set the distance in µm in “pixel width” and set the time in sec or min in “pixel height”.” 
Now, line 568: Set scale of kymograph by going to “image” then “properties”.  Set the distance in µm in “pixel width” and set the time in sec or min in “pixel height”.

Before “1.7 Using the measurement tool in Fiji, the angle relative to the x axis is given.” 
Now, line 571: 1.7 Go to “analyse” then “measure”.  Angle relative to the x axis will be given.


8. Figure 6: Please include the description of (E) in the figure legend.

The legend of figure 6 has been corrected to include the description of (E). It now states “Graph showing changes in growth cone volume over time.”. Now lines 711-712.

9. Figure 6B: In the y-axis description, please write as Speed (µm/h) instead of Speed (µm/hour).

The units in the y-axis in figure 6B was changed to (µm/h) in the revised manuscript.

10. Please include a supplementary video of the growth cone dynamics and reference the same in the Results section.

A supplementary video showing dynamics of all growth cones in figure 5 have been included as a supplementary video. The supplementary video was also referenced in the results section in lines 641, 643 and 644.

11. Please include limitations of the protocol in the Discussion section.

A paragraph in the discussion was included in the revised protocol reflecting the three main limitations of this protocol. Now lines 821-835.

12. Please do not abbreviate the journal titles in the References.


Journal names have been modified in the revised manuscript to include the full names of journals as requested. 

Reviewer 1: This reviewer states that the present method is well-described and is relevant for developmental biology. This reviewer also highlighted the fact that parts of the present protocol specifically in utero and ex utero electroporation as well as the organotypic cultures of brain slices have been previously described, and recommended to reference previous work related to this protocol. 

Major Concerns:
This is not the first time this protocol has been described. There are plenty of manuscripts describing neuronal differentiation in the developing cortex (brain slices). Therefore is commendable to cite previous work related to this protocol. For instance, there habe been reports describing neuronal migration, axon formation, neurogenesis. More importantly, subcellular events have been imaged during neuronal development in brains slices (e.g., centrosome and microtubule dynamics).

We indeed agree with this reviewer comment. The present protocol combines, and fine-tunes, pre-stablished protocols to achieve the visualisation of growth cone dynamics in situ, a feat not addressed by previous studies. As suggested by this reviewer, we added a paragraph in the discussion mentioning previous work related to our protocol. These are now noted between lines 738 and 745, see below.

“Preparation of organotypic slice cultures from IUE or EUE brains is widely utilised and well-documented.  It has become a golden standard allowing scientists to gain insights into the development and behaviour of neurons in the living brain tissue 20,21.  Indeed, this technique has been successfully utilised in combination with various high-resolution imaging techniques to visualise specific molecular processes and morphological events in-situ.  Such studies include, but are not limited to: axon formation and extension 19,22, cortical neuronal migration 19,22-24, centrosome dynamics 25,26, microtubule dynamics 27 as well as the functional dynamics of pre- and postsynaptic compartments 28,29.”


Reviewer 2: This reviewer finds this manuscript interesting and necessary in the field to study behaviour of growth cones and axon growth in a physiological context. The reviewer finds the protocol to be clear and easily reproducible. This reviewer is particularly appreciative of the detailed description of data analysis. 

Major Concerns:
In Figure 6, B and E panels, it seems as it only one axon/growth cone was recorded and plotted. It will be very interesting for the reader to know the variability of the measurements made by using this protocol and plot the average of several recorded axons/growth cones. Alternatively, the same panels B and E including the measurements for several individual neurons would be also helpful.

The reviewer points out to the fact that only one axon/growth cone was recorded and plotted in figure 6B and E and suggests including several other data points would increase the reader’s interest. As suggested by this reviewer, in the revised protocol, we have increased the data points in figure 6C-F to show the variability in growth speed and change in volume of growth cones in-situ.


Minor concerns:
I would include some more detailed explanation in the figure legends. For instance:
1) Explain what the "star" means in Figure 3, panels L-M.

This is now explained in the legend of Figure 3, now line 663. It now reads “Red star marking indicates collection of a given brain slice from the vibratome (L) and its transfer to PTFE membrane (M).“.

2) Indicate the parafilm in panel M, Figure 3.

An arrow is added in Figure 3 indicating this. Now line 662-663, figure legend reads “Placement of brain slices on PTFE membrane inserts immobilised in a 35 mm dish using paraffin (blue arrow).” 
