Rebuttal letter 

Editorial comments:

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

2. Please provide an institutional email address for each author.

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

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: Mat-Tek, Lipofectamine 2000, Opti-MEM, Zeiss inverted LSM880 confocal microscope, Zeiss Definite Focus 2, iTEM Soft Imaging System

5. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.” However, notes should be concise and used sparingly. Please include all safety procedures and use of hoods, etc.

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 add more details to your protocol steps. 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. Please add more specific details (e.g. button clicks for software actions, numerical values for settings, etc) 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.

7. The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion.

8. Line148-153: Please specify the cell density used.

9. Line185: Please specify the volume of PBS used.

10. Please include a one-line space between each protocol step and then highlight up to 3 pages of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.

11. Please do not use the &-sign or the word “and” when listing authors in the references. Authors should be listed as last name author 1, initials author 1, last name author 2, initials author 2, etc. Title case and italicize journal titles and book titles. Do not use any abbreviations. Article titles should start with a capital letter and end with a period and should appear exactly as they were published in the original work, without any abbreviations or truncations.

12. Figure 1/2/3/4: Please ensure to include scale bars in all the images of the panel. Please provide the details of magnification in which the images were acquired in the figure legends.

13. Figure 3: Please define the labels “M”, “L”, etc in the figure legends.’ 

Thank you for your comments. We have addressed all the comments from point 1 to 13 in the manuscript.  

For 2, Dr Yu Hung’s address is now updated to yu.hung1@uq.net.au.

We have also removed personal pronouns, moved the commercial products to Tables of Materials, written in imperative tense for the protocol sections and added more details in the protocol sections. We have specified the cell density and volume of PBS used for point 8 and 9.

We have also made changes to the JoVE referencing, and ensured that there is no & or “and” in the authors list, included scale bar in the images of the panel, provided details about magnified images, as well as included details on  “M” and “L” in figure legends .

____________________________________



Reviewers' comments:

Reviewer #1: 

Manuscript Summary:
‘ Timely methods for microscopy of macropinocytosis are described. Beautiful microscopy.

Major Concerns:

None

Minor Concerns:

A much earlier paper describes the same negative staining technique in Dictyostelium: HACKER, U., ALBRECHT, R. and MANIAK, M. (1997). Fluid-phase uptake by macropinocytosis in Dictyostelium. J Cell Sci 110: 105-112.’

Thank you for the feedback. We had been looking for this paper and it is now referenced in our discussion as one of the earlier studies imaging dextran uptake through negative relief methods.

Reviewer #2: 

Manuscript Summary:
‘ In this manuscript, authors provide a detailed protocol for live imaging of membrane ruffling and macropinocytosis. The method is reliable and written clearly. Their representative results are compelling and beautiful.

My only concern is the identification of vesicles which are marked with L in Figure 3B.
Late endosomes or lysosomes often have much higher electron densities than these L vesicles. Authors may present other representative images which have typical lysosomal features.’

Thank you for your comments. You are right. Late endosome and lysosomes often can have higher electron densities, although for late endosomes this is not always the case in this cell type. However, we have identified the “L” vesicle here as a late endosome/lysosome based on its lack of fluorescence and the clear presence of intraluminal vesicles. 




Reviewer #3: 

Manuscript Summary:

‘ The authors describe a method for live imaging of macropinocytosis. The strategy is to image cells bathed in high concentrations of fluorescent dextran. By doing so, cells appear as black, strongly in contrast to the surrounding bright fluorescence. The claimed advantages include: 1. it is easier to visualize and track the extension or closure of cell ruffles; 2. it is easier to visualize the intracellular macropinosomes and further segment them for quantification analysis. The authors also showed that this method can also be used for dual-channel imaging and correlative light and electron microscopy.’


Major Concerns:

‘In paragraph 1 of 'REPRESENTATIVE RESULTS', line 221-238, the authors claim that imaging unlabeled live cells in medium of fluo-tagged Dextran improves visualization of the dramatic cell surface ruffling. Hence this method allows for imaging the full trajectory of fluid cargo moving into the cell and through the macropinocytic/endo/lysosomal pathway, tracking successive compartments through Z-stacks of images over extended periods of time. I would say that, first, the cell model used in figure 1 is not that good, RAW 264.3 cell in figure 3 is much better. 
Second, what I care about most is the time it needs for the confocal microscope used in this work to sample one frame of image.
It looks not like a spinning-disk confocal microscope, and the tile views given, for example the green insert boxes in figure 1, totally cannot track a single entire event of ruffling formation followed by fluid-phase internalization. Therefore, we can’t say it allows for imaging the full trajectory of fluid cargo moving into the cell and through post-endocytic pathway. I would strongly suggest the authors try showing images with improved temporal resolution.’ 

Thank you for your suggestions. We have made corrections to both our text and figures accordingly. 
We thought it important to include multiple cell types here to show the broader applicability of the methods but the imaging needs to be adjusted for the speed of macropinocytosis in different cell types. We believe the confocal imaging shown here does generate the necessary resolution. 
The imaging of relatively slow macropinocytosis in cancer cells, in Figure 1 is shown as maximum intensity projections. To improve the temporal resolution of the data, as suggested, we have now added successive and multiple time-frame tile views, so as to demonstrate the fusion of macropinosomes (Figure 1C), and tubulation (Figure 1D) events that occur in the MDA MB 231 cell line (depicted in the diagram Figure 1B). The movie includes 15 slices from a Z stack of frames taken with time interval of ~44seconds between each frame. 
The rapid macropinocytosis in macrophages shown in Figure 3A can be imaged in a single plane  and with a time interval of 15 seconds and the successive stages of the macropinosomes are readily seen here. 
We hope the macropinosome trajectories in both figures can now be appreciated but to be prudent we have also altered the text from “imaging the full trajectories” to “imaging the trajectories of fluid cargo moving into the cell in macropinosomes and through the successive maturation steps” 

‘PS, I'm wondering why there are so strong signals inside the cell at time point of 0?’

We apologize for the confusion in the labelling. Figures 1C and 1D are segments excised from the longer movie to just show the events of fusion and tubulation. The t=0 in each case denotes the start of each movie segment. Dextran had been added for some time before these movie segments occurred, hence the strong labelling in the cells. We have clarified the labelling in the figure legend. . 

‘Moreover, the authors said that this method reduces both photobleaching and phototoxicity. There is no quantitative evidence supporting this view. I would say that apparently invisible bleach of fluorescences within cells is due to the high background signal intensity in the medium. Actually, I think the authors better show whether weak fluorescent signals inside cells might be overwhelmed by the surrounding strong background fluorescence signal.’ 

We think that the method potentially reduces both photobleaching and phototoxicity, because we are able to reduce the laser power (by half), omit the capture of one of the channels and increase the duration of our capture. However since we have not directly produced data to show this we have removed these statements from the text. 
There is a wide range of intensities shown for macropinosomes and tubules (for instance) inside the cells, demonstrating that relatively weak signals can be detected. 

Minor Concerns:

‘References are not precisely cited, for example, ref 3, 10, 11. ‘

We have corrected the citation of these references, thank you for pointing this out. 
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