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EDITOR´S COMMENTS

Thank you for your comments. We addressed point-by-point the formatting issues in order to follow the JoVE Editorial requirements. The revised manuscript with highlighted changes is resubmitted for your assessment.

Following please find our responses to the editorial and reviewer´s comments. 
Editorial comments:

General:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. 
2. Please revise lines 31-43 to avoid textual overlap with previous publications. 
3. For in-text formatting, corresponding reference numbers should appear as numbered superscripts (without brackets) after the appropriate statements.
4. Please define all abbreviations before use, e.g., HBSS, HTS.
5. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please limit the use of commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
For example: Operetta®, Viaflo, Biotek 405 Select TS, JANUS, Harmony®
RESPONSE: Thank you for your comments. We revised the manuscript to fullfil the editorial requirements:
1. The manuscript was carefully reviewed to address spelling and grammar issues.
2. The introduction was revised to avoid potential text overlap with previous publications, specifically lines 31-43.
3. Text-formatting for references was changed as indicated.
4. Abbreviations were defined before use as follow: Osteoarthritis (OA) (Pag 2); Eagle´s Minimum Essential Medium (EMEM) (Pag 3); Fetal Bovine Serum (FBS) (Pag 3); Penicillin-Streptomycin (P/S) (Pag 3); Dulbecco´s Modified Eagle Medium (DMEM) (Pag 3); Hank's Balanced Salt Solution (HBSS) (Pag 3); Deoxyribonucleic acid (DNA) (Pag 3); hours (h) (Pag 3); Fetal Calf Serum (FCS) (Pag 4); Dimethyl Sulfoxide (DMSO) (Pag 5); Phosphate buffer saline (PBS) (Pag 5); High Content Screening System (HCS) (Pag 6); long Working Distance (WD) (Pag 6).
5. Commercial language was avoid as follow: Operetta was replaced by high-content fluorescent image acquisition and “a High Content Screening System (HCS), an automated microscope” (Pag 5 and 6); Biotek was replaced by “A microplate washer robot” (Pag 6); FACSCalibur and CellQuestPro software were replaced by flow cytometer instrument and flow cytometer software (Pag 5); Viaflo was replaced by “A handheld electronic 384 channel pipette” (Pag 6); Echo was replaced by “An acoustic liquid handling technology” (Pag 6); JANUS was replaced by Automated liquid handler workstation (Pag 6); Harmony was replaced by “Image Analysis Software” (Pag 7).

Protocol:
1. Please consistently use the imperative (e.g., ‘do this’, ‘ensure that’) in the Protocol section.
2. For each protocol step/substep, 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. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.
3. There is a 10 page limit for the Protocol, but there is a 2.75 page limit for filmable content. If revisions cause the highlighted portion to be more than 2.75 pages, please highlight 2.75 pages or less of the Protocol (including headers 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.

RESPONSE: Thank you for your comments. We revised the manuscript to follow the journal requirements for the protocol, including the use of imperative tense, answering how the action step is performed, and identifying the pages with the essential steps of the protocol for filmable content.

Specific Protocol steps:
1. 1.1, 1.3, etc.: Please give volumes for all media.
RESPONSE: The volume amounts were added for all media used. 

2. 2.3, 2.4, 2.6: Please give more information about how to operate these instruments and/or provide citations (note that links to product manuals should not be in the references but rather the Table of Materials or inline).  

RESPONSE: The detailed information about each instrument is now included in the Table of Materials.

3. 3.4: Please provide more specific directions (‘click’, ‘select’, etc.) for software steps if they are to be filmed.

RESPONSE: The software analysis steps are now described as “Add” sequence on Protocol section 3. 3. Data analysis of autophagic flux (pages 7-8)

4. 3.5: Which steps do you mean by ‘previously’?

[bookmark: _GoBack]RESPONSE: “Previously” means the specific relation between the mCherry/EGFP ratio of relative intensity spots (cells with higher flux are less green, which increases the mCherry/EGFP ratio in the cell) described in reference number 11.

Figures and Tables:
1. Please split the Figure file into one file per figure (6 in total). Please remove ‘Figure 1’ etc. and remove unnecessary white space.
2. Please remove the embedded table from the manuscript. All tables should be uploaded separately to your Editorial Manager account in the form of an .xls or .xlsx file. Each table must be accompanied by a title and a description after the Representative Results of the manuscript text.
3. Figure 1: Please be consistent with tense (i.e., ‘Develop’ instead of ‘Development of’).

RESPONSE: Thank you for your comments. The Figures and Tables were revised and changed according to the editorial suggestions.

Discussion: 
1. Please revise the Discussion to explicitly cover the following in detail in 3–6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
d) The significance with respect to existing methods

RESPONSE: Thank you for your comments. The Discussion section was revised to cover the points suggested. Please refer to lines 413-432 for these information.

References:
1. 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.
2. Please do not abbreviate journal titles.

RESPONSE: Thank you for your comments. The References section was revised to follow the journal requirements.

Table of Materials:
1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.
2. Please revise the Table of Materials to more closely reflect JoVE format (in particular, one column each for the name, company, catalog number, and any notes). See attached Materials Table template.

RESPONSE: Thank you for your comments. The table of materials was revised to follow the journal requirements.


Reviewers' comments:
Reviewer #1:

Manuscript Summary:
In their manuscript, Nogueira-Recalde et al. describe an assay in order to monitor autophagic flux to perform screenings assays to find new autophagic modulators. Autophagy is a central mechanism for cell homeostasis, and in the last years it has been shown that its downregulation is involved in several human pathologies. Therefore, the discovery and development of new drugs able to modulate autophagy is of great interest. In their manuscript, the authors describe a cell-based imaging screening assay based on the use of human chondrocytes stably expressing the genetic reporter mCherry-EGFP-LC3B. Upon induction or autophagy, LC3 is lipidated and incorporated into the nascent autophagosome membrane, where it plays an essential role in autophagosome formation. Once autophagosome fuses with lysosome, LC3 is degraded inside the autophagolysosome. Therefore, LC3 degradation is used as a marker of autophagic flux. By using the mCherry-EGFP-LC3B reporter, LC3 fluorescence can be followed in live cells. Since GFP tag is more sensitive to acidic pH, once in the lysosome will be degraded and then red fluorescence coming from mCherry will predominate. The ratio between green and red fluorescence is then used as a measurement of autophagy activation. The manuscript is well written and structured, and address a very relevant topic, which is the development of high-throughput assays for the discovery of modulators of autophagy. However, some parts of the method should be explained with more detail and addition of some results will help to fully characterize and validate the method described.

Major Concerns:

1. The first part of the manuscript describe the generation of a new stable cell line expressing mCherry-EGFP-LC3B (human chondrocytes). The authors should explain in more detail this part (how the transfection has been performed, % of transfection, how the selection of clones has been done…).

RESPONSE: A more detailed explanation about the generation of the autophagy reporter cell line of immortalized human chondrocytes was included in the protocol section (Pages 3 and 4).

2. In point 1.7, the authors describe the use of an HTS platform to quantify autophagic flux and select the best clone, comparing the results with those obtained by flow cytometry. It would be very helpful to include these comparative data (HTS vs. flow cytometry) and which is the autophagic flux for the clone selected.

RESPONSE: The quantitative data from Flow Cytometry and HTS analysis was included in Table 1. This comparative data was used to choose the clone providing the more robust and less variable autophagy signals.

3. In Figure 3 it is not clear what the authors wanted to show. Is it the same than in figures 4 and 5? Moreover, the images in figure 3 do not correspond to the same population of cells. Could the authors provide more information about that?.

RESPONSE: Figure 3 is an example on how to quantify autophagic flux from cellular images and Figure 4 and 5 showed the sequence analysis from the positive and negative controls, respectively.

4. What the colors red and green in the panel "Select Population" in figures 3,4 and 5 come from? What do they mean? 

RESPONSE: We removed border objects in order to select for analysis whole cells (nucleus and cytoplasm). The software recognized whole cells in green (used for the analysis) and incomplete cells that do not fit within the scope of the objective in red (discarded for the analysis). 

5. In figure 7, the authors show a representative image of cells with activated autophagy (+ rapamycin) or reduced autophagy (+ chloroquine). A control cell should be included in order to compare basal vs. activated/inhibited autophagy conditions. In addition, a quantification of the mCherry/GFP signal should be included in order to have a quantitative data for the validation of the method. 

RESPONSE: A control corresponding to 2% FCS was now included in Figure 4.

Minor Concerns:

1. In figure to legend 6, it is stated that chloroquine inhibits autophagic flux, and then autophagic flux is "activated" (line 233). It should say "inhibited". Also in line 233, "autophagosomes were created" instead of "was created". 

RESPONSE: Changes in the legend were made as the reviewer suggested.

2. Is it necessary to show 6 figures? The authors could discard figures 4 and 5, presenting the cell-based imaging method in figure 3, and then the application of this method to control, and autophagy-activated/inhibited conditions with their respective quantification in figure 6.

RESPONSE: We agree with the reviewer. Changes in the figures displayed were made as the reviewer suggested.

Reviewer #2:

Manuscript Summary:

The manuscript from Uxía Nogueira-Recalde et al. describes a methodology to visualize autophagic flux from a chondrocyte cell line in vitro. The authors use the pBabe-mCherry-GFP-LC3 packaged in adenovirus generated in HEK293 cells to infect cells of the T/C28a2 human chondrocyte cell line. The authors high mCherry-GFP-LC3-expressing clones and validate their response to Rapamycin and Chloroquine, two small molecules known to promote and inhibit autophagic flux, respectively. The authors then describe using an automated system to evaluate small molecules in high throughput. Overall, the protocol for generation of the cell line and automated process for drug testing is of importance to the field of cartilage biology, given that autophagy regulates chondrocyte homeostasis. There is, however, a lack of information given by the authors in how clones were selected from their populations for further analysis. Some clarification on experimental procedures are also needed in order for others to appropriately replicate the procedures described herein. Specific concerns are listed below.

Major Concerns:

1) It would be helpful for the authors to provide a brief protocol for the generation of the virus as well as the infected cell line. Currently they refer to reference 11 for this, however, it would benefit readers to know how this was completed in the authors hands. 

RESPONSE: The explanation about the generation of the autophagy reporter cell line of immortalized human chondrocytes was included in the protocol section (Pages 3 and 4).

2) There is a lack of information as to how the authors collected "monoclones" from the infection step. It is necessary to know their exclusion/inclusion criteria to select monoclones, how many clones were assayed and how many were grown for validation and future studies using small molecule inhibitors. Was there a selection criteria for knowing which monoclones responded to rapamycin/chloroquine?

RESPONSE: To select the monoclones we used two methods: Flow cytometry and High-content fluorescent image adquisition. Both methods are thoroughly explained in the Protocol Section. Moreover, to select monoclones we used Rapamycin as an autophagic flux activator and Chloroquine as an autophagic flux inhibitor. Comparative quantitative data between both methods and between two monoclones using Rapamycin and Chloroquines are showed in Table 1.


3) Can the authors clarify what the compound/interval plate is? Is this just the small molecule tested at various concentrations? 

RESPONSE: An interval plate was performed in order to dispense the proper amount of compound to achieve a final concentration of 10 μM.

4) On line 113, the authors use the acronym "long WD." Can the authors please describe what WD stands for? 

RESPONSE: Long WD means “long Working Distance”. Long working distance provides a significant space between the lens surface and the object.

5) Lines 71-84 appear to be very repetitive to the protocol described in lines 87-93. Can the authors please clarify why the explanation of of lines 71-84 are needed?

RESPONSE: 

6) In Figure 1, having images of the various different components of the protocol pathway would be visually appealing, especially for JOVE.

RESPONSE: We included images to Figure 1 as the reviewer suggested,

7) A description of the red and green nuclei should be given, at minimum in the figure legends in figures 3-5. It is assumed that these are selected vs boarder (unselected) objects, but this should be described.

RESPONSE: The description of this step is now included in the Figure Legends. 

8) A graph of results from the addition of chloroquine vs Rapamycin vs untreated cells would be needed to show the validity of the approach for autophagic flux quantification (could be associated with Figure 6).

RESPONSE: A graph with the analysis results was included in Figure 6. 
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