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9 May 2019

Journal of Visualised Experiments



Dear Editors:

[bookmark: OLE_LINK1]As discussed, please find enclosed our revision of the submission titled “Dissection, culture and analysis of primary cranial neural crest cells from mouse: explants for the study of neural crest cell delamination and migration”. After going through the recommendations from the editors and reviewers, we believe our protocol is improved and describes more clearly how to dissect and culture cranial neural crest cells from mouse, with emphasis on the study of cell migration. We appreciate very much the comments obtained from the feedback, and we believe our protocol is now ready for publication. 

Best wishes,

Karen J. Liu, PhD
Email: karen.liu@kcl.ac.uk

Sandra Gonzalez Malagon, PhD
Email: sandra.gonzalez_malagon@kcl.ac.uk

Centre for Craniofacial and Regenerative Biology
Faculty of Dental, Oral and Craniofacial Sciences
King’s College London
Guy’s Hospital Campus, Floor 27, Tower Wing
London, SE1 9RT














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. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.	DONE
2. Please print and sign the attached Author License Agreement - UK. Please then scan and upload the signed ALA with the manuscript files to your Editorial Manager account.	DONE, submitted by KJL.
3. As authors are affiliated with UK institutions, can you please check whether open access is required by your funding agencies?  DONE, submitted by KJL.
4. Authors and affiliations: Please provide an email address for each author.
5. Please define acronyms/abbreviations (FBS, DMEM, etc.) upon first use in the main text.  DONE.
6. Please use SI abbreviations for all units: L, mL, µL, h, min, s, etc. Please use the micro symbol µ instead of u and abbreviate liters to L (L, mL, µL) to avoid confusion. DONE.
7. Please include a space between all numbers and the corresponding unit: 15 mL, 5 g, 7 cm, 37 °C, 60 s, 24 h, etc.  DONE.
8. Please use a superscript number to cite the reference (Ishii M, et al. 2011, Rasband, W., (2000), etc.). DONE.
9. All methods that involve the use of human or vertebrate subjects and/or tissue sampling must include an ethics statement. Please provide an ethics statement at the beginning of the protocol section indicating that the protocol follows the guidelines of your institution. DONE.
10. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. Step 1 followed by 1.1, followed by 1.1.1, etc. Each step should include 1−2 actions and contain 2−3 sentences. Use subheadings and substeps for clarity if there are discrete stages in the protocol. Please refrain from using bullets, dashes, or indentations. DONE.
11. 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. You may use the generic term followed by “(Table of Materials)” to draw the readers’ attention to specific commercial names. Examples of commercial sounding language in your manuscript are: Matrigel, Olympus, MetaMorph, etc. DONE.
12. Please use the active/imperative voice and complete sentences throughout the protocol. DONE.
13. Please specify all surgical tools used throughout the protocol. DONE.
14. For actions involving software usage, please provide all specific details (e.g., button clicks, software commands, any user inputs, etc.) needed to execute the actions. DONE. 
15. Please combine some of the shorter Protocol steps so that individual steps contain 2-3 actions and maximum of 4 sentences per step. DONE.
16. Please include single line spacing between each numbered step or note in the protocol. DONE.
17. After you have made all the recommended changes to your protocol section (listed above), please highlight in yellow up to 2.75 pages (no less than 1 page) of protocol text (including headers and spacing) to be featured in the video. Bear in mind the goal of the protocol and highlight the critical steps to be filmed. Our scriptwriters will derive the video script directly from the highlighted text.
18. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted steps form a cohesive narrative with a logical flow from one highlighted step to the next. The highlighted text must include at least one action that is written in the imperative voice per step. Notes cannot usually be filmed and should be excluded from the highlighting. DONE.
19. Please include all relevant details that are required to perform the step in the highlighting. For example: If step 2.5 is highlighted for filming and the details of how to perform the step are given in steps 2.5.1 and 2.5.2, then the sub-steps where the details are provided must be highlighted. DONE.
20. Please include a scale bar, ideally at the lower right corner, for all microscopic images to provide context to the magnification used. Define the scale in the appropriate figure Legend. DONE.
21. Figures 3 and 4: Please include a space between all numbers and the temperature unit: 24 h, etc. DONE.
22. Table of Materials: Please ensure that it has information on all relevant supplies, reagents, equipment and software used, especially those mentioned in the Protocol. Please sort the items in alphabetical order according to the name of material/equipment. DONE.

Reviewers' comments:

Reviewer #1:
Manuscript Summary:
This protocol provides a much-needed video complement to the many neural crest isolation protocols that have been published since the late 1980s for multiple model systems, and since more recently for the mouse in particular. It also supplies helpful methodology to conduct simple cell tracking and image analyses from live microscopy. A good discussion of matrix considerations completes the protocol.

Major Concerns:
For some applications, perfect purity of the neural crest culture is not a negotiable variable, but the manual dissection of mesoderm away from the cranial neural folds will always leave contaminating cells that may infiltrate and migrate along with the neural crest-derived mesenchyme. This possibility should be discussed head-on and not ignored. The same goes for the ectoderm just lateral to the neural plate, of which fragments always persist, which is likely to provide the "epithelia-look like" sheet of cells just outside the neural plate explant, on which the "premigratory" neural crest amasses before spreading beyond onto the matrix. However, experience of all authors is that the ectoderm will not infiltrate among the mesenchymal cells beyond where it has spread and attached. It's just important to recognize it for what it is.

The "refinement" of using an enhancer-Cre-driven fluorescent marker as recommended by the authors in the discussion should therefore be more emphatically stated as a means by which other researchers, according to their needs, can validate that the cells they are tracking are indeed each of neural crest origin. I'm personally of the opinion that FACS is no more likely to yield a pure population than explanting, but a fluorescent genetic marker is easy to combine with the microscopy and should, in my opinion, also be integrated into this protocol, for it to be of best use to the community working with mouse NCC. Even if contaminating mesoderm intermingles with the NCC, it is likely to be overwhelmed by the latter, highly proliferative population, and using a fluorescent marker like Wnt1-Cre;Rosa(dT) or YFP would make for a great demonstration that indeed, in the end, one is tracking NCC.
We do agree with the reviewer, therefore, we have changed Figure 2 to include a Wnt1::Cre;Rosa mTmG image that shows NC cells labeled in green. We hope this image can clarify the location of the NC cells population within the explants.

Minor Concerns:
What is an eyelash tool and how is it made in your lab? We have omitted this tool, as some members of the lab now use tungsten wires or fine needles instead.

Do you work on silicon-coated dishes as you maintain and try to clean the neural plate, in order to preserve your forceps? No, we did not.

What happens to the notochord under the neural plate and is it necessary to either leave it or remove it? There are very few notochord cells in the cranial region at these stages; any notochord cells present are removed prior to explanting.

When the explant is plated, please state if the ependyma or outer (mesodermal-facing) surface of the neural plate is in contact with the matrix. The mesodermal facing surface of the neural plate is in contact with the matrix.

Do cells always migrate away along the entire neural fold border in the same way? If not, what introduces variability? Here, based on our manual dissections, we have focused primarily on the cranial crest emanating from the mesencephalon. We have performed similar dissections varying the anterior-posterior register of the dissected tissue. These data are not shown.

There is a lot of serum in the medium and, in addition, it is conditioned by support cells in what must be a variable manner (though it's nice not to see "chick embryo extract" in there). Therefore, the discussion of defined matrix is a little one-sided without also discussing how growth factors in the medium may be made more bio-available by the composition of the matrix. Agreed. We have included a statement on future plans for more defined culture media.

It is also surprising to not see discussed the cheaper laminins or collagen-I options, which have been used by other authors. (Col1A1 itself is endogenously synthesized by mouse, avian and human NCC and is as relevant as fibronectin; cf. Thomas et al 2008, https://academic.oup.com/hmg/article/17/21/3411/2386148#supplementary-data, supplementary Table 2.) Indeed! We agree and have added this to the discussion. We thank the reviewer for pointing this out.


Reviewer #2:
Manuscript Summary:
The manuscript describes a protocol for isolation of mouse neural tube explants for observing neural crest (NC) cell behaviors during migration. The procedure is well described and simple to follow. Expected outcomes and methods for quantification with imaging software is excellent. I expect this to be a great resource for the NC community. I would have liked to have seen a comparison between wild type and mutant NC cell behaviors (particularly the PCP mutants described in the introduction), however I understand this may be beyond the scope of this study.

Major Concerns:
None
Minor Concerns:
1) Discuss the most likely difficulties/potential problems related to the extraction and dissection of the mouse embryos- for a new researcher, what is the most likely error they would make in this procedure?
[bookmark: _GoBack]We believe the most common error relates to the anatomy of the embryo. We have included in the text a suggestion to familiarize with it before using the protocol to acquire experimental data.

2) How do the authors distinguish the pre-migratory crest from overlying ectoderm or roofplate cells? Is the ectoderm physically removed or just not a significant contribution to the cranial neural tube at the stages presented? At these stages, the neural plate is still a flat sheet, so the roofplate does not yet exist as a defined structure. Therefore, when the neural plate border is dissected out, this includes some ectoderm and neurectoderm. At this stage, we cannot distinguish the neural plate border (which is the site of neural crest induction) from the future roofplate.
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