June 7, 2019


Journal of Visualized Experiments

Re: Revised manuscript, JoVE60230 

Dear editor:

Thank you for considering our manuscript "Visualizing and Analyzing Intracellular Transport of Organelles and other Cargo in Astrocytes" for publication in JoVE and for your guidance on how to revise our manuscript. We appreciate the positive feedback and useful recommendations to improve the manuscript by the reviewers. Below we address the reviewers’ comments point-by-point by incorporating new figures and by modifying the text in the revised manuscript.
We hope that the revised manuscript will now be acceptable for publication in the JoVE.

Sincerely,

Damaris Lorenzo 

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.

     The document has been proofread. 

2. Please revise lines 124-133, 226-228 and 234-235, and 239-241 to avoid textual overlap with previously published work.

	The language has been modified. 

3. Please abbreviate liters to L (L, mL, µL) to avoid confusion.

    The suggested abbreviations have been incorporated.  	

4. Please revise the Protocol text to avoid the use of personal pronouns (e.g., I, you, your, we, our) or colloquial phrases.

	Personal pronouns have been removed from the protocol text. 

5. 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. Please refrain from using bullets, dashes, or indentations.

The appropriate numbering has been incorporated. 

6. 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: Trizma, lipofectamine, Opti-MEM, PLUS Reagent, LysoTracker, etc.

	The commercial names have been removed from the protocol and the reader has been referred to the Table of Materials when appropriate. 

7. Please include single line spacing between each numbered step or note in the protocol.

    The suggested spacing has been incorporated. 

8. 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.  

9.    Line 103: Please specify the age, gender and type of the animal.

10. Please specify all surgical tools used throughout the protocol.

11. Line 122: How small are the pieces?

12. Line 165, etc.: Please list all centrifugation speeds in terms of centrifugal g-force instead of rpm: 100 x g.

13. Line 182: Please provide some guidance on desired density.

14. Line 191: Please specify incubation temperature.

15. Section 5: 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.

16. Please combine some of the shorter Protocol steps so that individual steps contain 2-3 actions and maximum of 4 sentences per step.

The suggested clarifications and/or additions (points 8-16 above) have been incorporated.

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.

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.

20. Figure 2: Please include a space between number and its corresponding unit (20 µm).

      This has been fixed. 

21. References: Please do not abbreviate journal titles; use full journal name.

Full names of journal titles have been incorporated in the references. 

Reviewer #1:

Manuscript Summary:
Creighton et al is a very detailed and timely manuscript on live-cell imaging of cargos in astrocytes. It is very refreshing to see this topic being addressed, because as the authors state, the transport field has mostly focused on neurons. The text of the protocol is easy to follow and clear and the primary data are of very high quality and clearly presented. I very much look forward to future work from this lab on transport in astrocytes.

Major Concerns:
None.

Minor Concerns:

The manuscript is already very polished and should be accepted without additional experiments and only text changes. I would like to re-review it, because I am curious and really want to read the revised version before it is published! I have very few minor comments and they are:

1. In the intro, please discuss whether the polarity of microtubules in astrocytes is known, either through classic EM experiments or through live-cell imaging. If it is not known, please just state that; the authors do not need to do any additional experiments.

The limited literature addressing the question of microtubule polarity in astrocytes suggests that bundles of microtubules radiate out from the surrounding area of the nucleus, extending their plus end towards the periphery, as shown by Chiu et al. using immunofluorescence staining of EB1. We have included a brief discussion addressing this point in the introduction.  

2. The sentence on Lines 69-72 needs a reference. I assumed it refers to the references cited earlier in the paragraph, but please re-cite them if that is the case.

The appropriate references have been added. 

3. On Line 89, please reference the original 1980 JCB McCarthy and deVellis paper that this JoVE citation is adapted from. It is important to also state in the text here that these are McCarthy/deVellis (or commonly referred to in the glial field as MD) astrocytes. 

The McCarthy and deVellis reference has been added, along with a reference to 1986 JCB Tedeschi et al., as one of the original papers using the antimitotic treatment in astrocytes cultures. 

As a piece of unsolicited advice (and not a point to address for the revision) the authors may consider switching to the immunopanning method for purifying astrocytes in the absence of serum; under these conditions, astrocytes extend processes that can be hundreds of ums long and would be a better model for transport.

Thank you for the advice. We are aware the methodology developed by Foo et al., which we may use in future experiments to address some specific questions in our studies. 

4. Line 215, acquisition. The authors should discuss if they imaged 1 z-stack or multiple.

We have added additional details to the acquisition protocol including the specification of the number of z-stacks imaged. 

5. The KymoToolBox plugin is not one that I've used before so I tried it, but received many error messages. Thus, I think it would useful to add the following details:
a. How to open files initially (as a TIFF stack I presume).
b. How to set the parameters and a brief description of what they mean.
c. What line width value was entered to generate the kymograph.

We have added additional details and specification to software analysis portion of the protocol. 

Completely optional comments that the authors can choose to address or ignore:

1. Line 274 refers to these 3 cargos are being transported "bidirectionally". I typically think of bidirectional transport as cargos simultaneously engaged with plus-end and minus-end directed motors with jiggly back-and-forth movement (fast switches and low net displacement). I would describe what the authors observe as "bidirectional transport with occasional fast, processive runs in both directions".

This is a subtle but important distinction. To avoid confusion, we have modified our description, as suggested by the reviewer. 

2. The intro and/or discussion could benefit from a few sentences talking about the function of Cx43 and EAAT1 and why they are important for overall astrocyte maintenance.

For the sake of brevity, we did not discuss the function of the selected molecules in our examples. A few of the cited reference do a good job at covering the function of some of these molecules and organelles in astrocytes.   


Reviewer #2:
 
In this manuscript, Creighton and co-authors provided a protocol for culturing murine astrocytes and investigating intracellular transport  dynamics. This protocol focuses on cell culture, novel astrocyte purification method using AraC, transfection, labeling of late endosome/lysosome, and time-lapse imaging, and data analysis. Overall, the protocol provide enough information on the experiments.

The major concern on this protocol is whether this novel astrocyte purification protocol using AraC is as efficient as the protocol described previously (Schildge et al. 2013 J Vis Exp. 71, pii: 50079). The immunocyte chemistry data (GFAP/DAPI) of purified astrocytes presented in Fig 1Biii includes GFAP negative (DAPI positive) cells in the center of this image, causing doubts about the purity of this culture. The method to characterize the purity of astrocyte should be described.

[bookmark: _GoBack]This is an important point and certainly relevant to users of the protocol. As we now show, with the modified protocol we describe here, the purity of our astrocytes culture can be as high as 98%. In contrast, the purity we obtain using the protocol outlined by Schildge et al. result in purities below 70%, new Fig 1B and C.  

Following are concerns/suggestions regarding this manuscript:

1. In Table of Materials, some material and equipment are provided by commercial name, which some readers cannot access (e.g. HERAcell VIOS 160i , Innova 4230, Mattek glass bottom dishes, Sorvall ST8 Centrifuge, LSM 780 Inverted Confocal Microscope). Please provide generic name.

The suggested changes have been incorporated. 

2. Surgical instruments should be fully described in Table of Materials (Comments/Description section).

The new Table of Materials includes a better description of the surgical instruments. 

3. Please provide detailed specification for culture flask, if it is critical. Should the cap of the flask be with filters? canted neck flasks or straight neck flask? The reviewer think the cap and neck is critical, as this protocol includes long (6 h) incubation in the shaking incubator.

All the relevant information regarding the suggested culture flasks is now included in the protocol. 

4. Please describe the preparation protocol for the stock solution of AraC, LysoTracker Green DND 26, Trizma Base, Poly-D-Lysine Hydrobromide, etc... in Table of Materials (Comments/Description section).

Details about the preparation of the stock solutions have been added to the Table of Materials.  

5. P3. L137: "PDL" should be poly-D-lysine or defined at the first appearance (P2 L94).

PDL is now spelled out when first mentioned.  

6. Step 2-2) and 6) (P3): Is it necessary to control the CO2 concentration during the incubation in the shaking incubator? Only temperature control is sufficient? Please specify.

No. We have now made it clear in the document.  

7. The AraC incubation is the novelty of this protocol, therefore readers may require more information. Please provide the phase contrast microscopic images (like the one in Fig 1Bi, ii) of cells before (step 2-2) and after (step3) AraC application in the REPRESENTATIVE RESULTS section, because it would be very informative to readers to confirm whether the experiment is going well or not.

This is indeed an important point. Please read our first comment above. 

8. "Step 4. Image acquisition using a time-lapse imaging system" should be described step by step. At least, imaging step should include 1) placing of the specimen on the microscopic table, 2) adjustment of focus, 3) finding the cell to record, 4) recording, and 5) saving of recorded data.

We have added additional relevant steps to the image acquisition portion of the protocol. 

9. The authors mention that "the time course of acquisition may require adjustment" (P5 L215). It would be informative if the authors describe more details on recording parameter adjustment.

We have added more details on recording parameter adjustment. 

10. The file format acceptable for the KymoToolBox should be described in "Step 4. Image acquisition using a time-lapse imaging system", so that the readers can save the recording data in appropriate format.

We have now specified the file format acceptable for the KymoToolBox. 

11. The representative single astrocyte morphology will be informative. Immunocytochemistry with GFAP labeling with lower cell density would help the authors to present nicer data.

We have incorporated examples of representative single astrocyte morphologies (Fig. 2Biii and vi).

12. FIGURE LEGENDS for figure 2: Please provide the recording frequency (0.5 Hz?).

We have indicated the recording frequency in frames/second in the legend of Fig. 2.  


Reviewer #3:
 
Manuscript Summary:

The present manuscript describes a protocol to obtain primary cultured murine astrocytes and to analyze trafficking of fluorescently-labelled transmembrane proteins and intracellular organelles within these cells by using time-lapse confocal microscopy. A method to extrapolate and quantify transport parameters from the records is also reported.

Major Concerns:

Advantages and weaknesses of the protocol described in the manuscript in comparison to the alternative approaches actually available should be discussed in the manuscript.

The methodology we described here combines different methodologies to streamline the production of high-quality mouse MD astrocytes cultures and the acquisition and extraction of intracellular transport data, all in one protocol. For example, we adopted the cell culture method of Schildge et al. because of its simplicity compared to other alternative protocols. However, as we now discussed, the purities we obtained using that method without the addition of antimitotic agents is below 70% (new Fig 1B and C). In contrast, addition of AraC, a commonly used antimitotic agent in the field improves the astrocytes culture purity to levels as high as 98% (new Fig 1B and C). We have added comments to note those points, along with cautionary notes about potential limitations of the method.   

 Minor Concerns:

1. Please, specify if HBSS is with or w/o Ca and Mg every time it is mentioned.

The suggested specification has been added. 

2. Check centrifugation speed in section 2.10 (rpm or g).

All centrifugation speeds are now expressed in g. 

3. In section 3.1, indicate which astrocyte density is better or describe how this parameter could affect the quality of the results.

The astrocyte density is now specified.  

4. Applicability of the present protocol to other cell types (i.e. oligodendrocytes) should be discussed.

We have added some comments about the potential use of the protocol to culture other glial cells at the appropriate steps, including the avoidance of antimitotic agents, which might compromise the health of those cultures. 

5. When necessary, for each experimental step, underline critical points and propose a  possible contingency plan. This would greatly help researchers in the set-up of the procedure.

Critical points in selected steps are now bolded. 

6. Authors should also carefully proof-read the manuscript to minimize typographical errors.

The manuscript has been carefully proofread. 












