RE: JoVE60145
"Isolation of Specific Neuron Populations from Roundworm Caenorhabditis elegans"


Dear Peer Review team,

We thank the editors and reviewers for interest in our manuscript and for their helpful suggestions and critiques. We have carefully evaluated every comment and have revised the manuscript accordingly. We believe that the manuscript in its revised form addresses the concerns raised by the reviewers. We hope that this revised manuscript will now merit publication in the Journal of Visual Experimentation.

Our responses to editorial comments and reviewers’ critiques are provided below.

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.

We have carefully proofread the manuscript and checked it for typos and syntax. 


2. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”

We have received an email from the Journal of Cell Science stating that permission is granted and as the authors we may re-publish media where needed. The copy of this email communication is enclosed.


3. Please upload each Figure individually to your Editorial Manager account as a .png, .tiff, .pdf, .svg, .eps, .psd, or .ai file.

Done.


4. Table of Materials: Please remove the embedded material table from the manuscript. Instead upload it to your Editorial Manager account as an .xlsx file. Please remove trademark (™) and registered (®) symbols and sort the items in alphabetical order according to the name of material/equipment.

We have now removed the embedded materials table and edited the list of reagents as suggested.


5. Keywords: Please provide at least 6 keywords or phrases.

Additional keywords have been included.


6. Please define acronyms/abbreviations upon first use in the main text.

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.

We have modified the relevant text as suggested.


8. 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: BD FACSAria II, Kimwipe, Tupperware, Eppendorf, MBL International, TRIzol, etc.

The commercial language has been removed.


9. Protocol: Please revise it to be a numbered list following 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.

The Protocol section has been revised as requested.


10. Please add more 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. 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. See examples below.
11. Please specify all volumes and concentrations used throughout. We need these details to film.
12. Line 88: What volume of M9 buffer is added?
13. Line 90: What volume of M9 buffer is used to wash? How is the M9 buffer removed after wash?
14. Lines 107-110: Please provide an approximate volume to prepare.
15. Line 120: What volume of isolation buffer is used to wash?
16. Line 146: What volume of L-15/FBS media?
17. Line 187: Please specify the microscopic settings.

All requested details have been added to the text.


18. Please combine some of the shorter Protocol steps so that individual steps contain 2-3 actions and maximum of 4 sentences per step.
19. Please include single line spacing between each numbered step or note in the protocol.

Done as suggested.


20. 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.

21. 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.

22. 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.

Per your request, we have highlighted relevant fragments of text and included additional details in the Protocol section.


23. 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 do not abbreviate journal titles. See the example below:
Bedford, C.D., Harris, R.N., Howd, R.A., Goff, D.A., Koolpe, G.A. Quaternary salts of 2-[(hydroxyimino)methyl]imidazole. Journal of Medicinal Chemistry. 32 (2), 493-503 (1998).

We have modified the references as suggested.


Reviewers' comments:
Reviewer #1:
Manuscript Summary:
In this manuscript, the authors describe an effective method to harvest live and functional neurons labelled by green fluorescent proteins from C. elegans. These isolated, specific neuronal cells can be used for further studies, such as transcription profiling. This method can be applied to other kinds of worm cells. It is a very useful protocol. Some of procedures, however, are not clearly explained and should be revised before acceptance for publication.

Major Concerns:
No

Minor Concerns:
Line 73, 1.1.2. From a stock plate and using a flame-sterilized scalpel, cut a 1.5x1.5 cm agar cube and transfer to a fresh NGM agar plates seeded with OP50 and incubate at 19°C.

Reviewer comments:
Are worms well-fed or starved on the stock plates? If worms are well-fed, the authors can revise the sentence as "From a stock plate with well-fed worms and using a flame-sterilized scalpel, cut a 1.5x1.5 cm agar cube and transfer to a fresh NGM agar plates seeded with OP50 and incubate at 19°C."

We thank the reviewer for insightful comments. The worms should be well-fed and not starving. We have actually streamlined this paragraph per another reviewer’s suggestion.


Line 88, 1.1.10. Stop reaction with M9 buffer and centrifuge tube for 5 minutes at 1,600 x g at RT, and remove supernatant.

Reviewer comments:
How much M9 buffer is added to the tube to stop the reaction?

1 mL of media is typically used; we have now included this information in the text.


Line 90, 1.1.11. Wash egg pellet three times with M9 buffer.

Reviewer comments:
How much M9 buffer is used to wash eggs each time?

Line 93, 1.1.13. Collect synchronized worms via centrifugation and plate onto E. coli containing
NGM media. For aging experiments, plate worms onto NGM containing 25 μM water solution of fluorodeoxyuridine (FuDR) to reduce egg production and arrest egg hatching.

Reviewer comments:
After centrifuge, are the supernatants removed? If it is, how much solution is left in the tube before plating worms onto E. coli containing NGM media?

Yes, the supernatants are removed. We used 0.25 mL of M9 buffer in order to plate the worms onto the NGM agar medium. This text has actually been removed per another reviewer’s suggestion.

[bookmark: _GoBack]
Line 116, 1.3.2. Pellet cells as indicated above.

Reviewer comments:
At this step, the worms are not disrupted. The authors should revise "Pellet cells as indicated above" to "Pellet worms as indicated above"

We have revised the text as suggested.


Line 120, 1.3.6. Wash with isolation buffer.

Reviewer comments:
How much isolation buffer is used in this step?

We have used 1 mL of isolation buffer in this step. This information has been added to the text.


Line 122, 1.3.8. Add 100 L of Pronase E (15 mg/mL) dissolved in isolation buffer to the pellet and incubate for 10-15 minutes at RT.

Reviewer comments:
It is not clear whether the authors removed all the supernatant after the final wash and then added 100 L of Pronase E (15 mg/mL) dissolved in isolation buffer or left a certain amount of solution in the tube before adding Pronase E. It should be stated clearly.

We apologize about the lack of clarity in this paragraph and modified the text to better explain this step.


Line 132, 1.3.10. Halt reaction with commercially available cold Leibovitz's L-15 medium supplemented with 10% FBS and Penicillin-Streptomycin (final concentration at 50 U/ml penicillin and 50 μg/ml streptomycin).

Reviewer comments:
How much Leibovitz's L-15 medium is used in this step?
Line 146, 2.1.1. Resuspend pelleted cells in L-15/FBS media and leave on ice for 30 minutes.

Reviewer comments:
How much L-15/FBS media is used in this step?

0.9 mL of the medium was used. This information is now included in the text.


Line 158, 2.2.2. Place plate into plastic/Tupperware container and incubate cells at 20°C with a damp Kimwipe (add 1:1000 ampicillin to ddH2O to ensure no bacterial growth on Kimwipe) to add moisture to cells.

Reviewer comments:
Are the plates incubated in a CO2 incubator or a regular refrigerated incubator?

The cells isolated from C. elegans should not be incubated in a CO2 incubator, and we have now clarified this in the text.


Line 312, Figure 3 caption

Reviewer comments: The authors should include statistical analysis of the data although the values of column indicate significant difference. For example, what's the p-value of comparison between tph-1 expression levels in whole worms and in unc-17::GFP sorted samples?

Per this reviewer’s suggestion, we have included statistical analysis of the data presented.


Reviewer #2:
Manuscript Summary:
In the manuscript "Isolation of Specific Neuron populations from Roundworm Caenorhabditis elegans", Germany et al. provide a protocol for the ex vivo isolation and culture of specific neurons from worms. This technique expands on previously published techniques for the extraction and culture of embryonic cells (Sangaletti R and Bianchi L, 2013, JoVE 79). Within this manuscript, the authors provide protocols for nematode disruption and isolation of cells, enrichment of GFP-positive cells by flow cytometry or magnetic capture, and extraction of RNA from cultured cells. In addition, fluorescent images are presented of enriched cultures and relative increase of transcript levels from GFP sorted cells derived from worms expressing GFP in neurons or muscles. Although these techniques are useful to the larger C. elegans research community, minor revisions should be made prior to publication.

Major Concerns:
The authors justify the need for their techniques as a means to investigate neurodegeneration and go to lengths describing unfolded protein response in the ER or mitochondria. Also noted is that C. elegans has a distinct neuron types and that many neurodegenerative disorders occur due to altered protein homeostasis that occurs with age. However, there is little in the introduction or discussion of specific different neuronal types or whether their techniques work on aged animals. It would help provide context if there was mention of different classes of neurons (sensory, motor, ACh, GABA ect) that are amenable to these techniques or how age might affect isolation of cells. I am also curious whether this technique could be applied to larval stage animals?

We thank the reviewer for insightful comments. We have now included additional text discussing indicated issues.

How efficient is this process? It is not clear how many worms are used to isolate specific cell types. Can cells be obtained from one small 60cm plate of worms? How many different isolated cells are obtained? Without knowing how much starting material is used it would be difficult to use this protocol or modify it as needed. Because synchronization of worms with bleach and L1 starvation is a well-established technique, the authors might consider removing specific instructors and referencing this technique directly. In doing so the authors could focus on how many plates of worms to collect.

We concur that worm synchronization is a common technique and have removed the text describing this aspect, replacing it with a reference. Typically, we use at least three 100 mm x 15mm plates to isolate neuronal cells of interest. We have added a section in the protocol to account for this.


Specifics lacking in the protocol:
-Line 102: What volume of M9 are worms collected and washed with? -Line 117: Is the supernatant from pelleted worms removed before addition of SDS-DTT and isolation buffer? Or are these solutions added to a pellet of cells?
-Line 120 and 122: What volume of isolation buffer is used to wash cells? How much isolation buffer is 100ul of Pronase E added to?
-Line 132: What volume of Leibovitz's L-15 medium is sued to stop the Pronase E digestion
-Section 3: Fluorescent imaging of GFP-positive cells: Could cells be mounted on a microscope slide and viewed with a compound scope?

We thank the reviewer for this suggestion. We have now modified the text to include relevant specific information.


The image of GFP cells is figure 2B is of poor quality. It is not clear what exactly are cells in this image. Is the large blob of green material in the center of the image a cell? Are the small rounded particles distributed throughout the image cells? Please provide a measurement on the scale bar.

We are sorry that the micrographs in Figure 2B did not meet the reviewer’s quality standards. One reason for that could be due to over-compression of these images during their conversion into pdf-format. Unfortunately, at present we are unable to replace these images with a higher resolution micrograph due to a downtime of the confocal imaging system available to us. As for the scale bar, we have included this information in the text.

Minor Concerns:
Could a hemocytometer be used to determine cell density (Line 148)?

Potentially, yes. However, we have not tried using a hemocytometer in our experiments.


Have the authors used magnetic isolation of cells expressing GFP on the membrane? If so, what protein fusion has been used? Unless the authors have actually verified that magnetic separation could work this part of the protocol should be omitted.

Indeed, we have successfully used an anti-GFP magnetic beads-based protocol to isolate neurons expressing plasma membrane GFP-tagged DAT-1 dopamine transporter from dat-1::GFP transgenic animals. 


The authors stress that excessive incubation in SDS-DTT or Pronase E is detrimental to cellular viability. How can researchers using this protocol tell if there is excessive SDS-DTT or Pronase incubation?

If worms are kept in the SDS-DTT buffer, or during the Pronase E treatment, for prolonged periods of time the cuticle will become too damaged and during the mechanical disruption of the worms, cells will be excessively fragile. It has been our experience that extensive time spent in the SDS-DTT buffer, generally longer than 10 minutes, results in death of the worm and subsequent damage to individual cells. This can be observed under a light microscope: dead worms will not curl and become straight. For the protease, exposure to Pronase E for elongated periods of time may result in proteolytic cleavage of proteins beyond the cuticle. This is particularly important if isolating via antibody-coupled magnetic beads. Thank you for pointing this out, we have added an additional comment in the text.


There are inconsistency in the tense used within the protocol. Sometimes it is written as a protocol (Add 15ul of ddH20, Line 171) and other times it is written as a Methods section (Incubated at 4oC, Line 173).

Thank you for noticing this issue. We have revised the text to remove such inconsistency.


Line 74: Change "to a fresh NGM agar plates as needed" to "to fresh NGM agar plates as needed"

We have removed this sentence as per your earlier suggestion to streamline the text discussing the worm synchronization protocol.
