Response to Editorial Board Member and Reviewers’ Comments

We would like to thank the editorial board member and reviewers for their suggestions. We have altered the text and added more details to address reviewers’ comments. A detailed response to the editorial board member and reviewers’ comments is as follows:


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

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

Ke Jiang: coco.jiang@nih.gov
Jacob Nellissery: nellisseryj@nei.nih.gov
Anand Swaroop: swaroopa@nei.nih.gov

3. Please revise the title to “Determination of Mitochondrial Respiration and Glycolysis in Ex Vivo Retinal Tissue Samples”. Fixed

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

Checked and revised.

5. 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: Seahorse XFe24, Agilent’s Wave 2.6, Cell-Tak, Kimtech, Islet Capture, etc.

The term “Seahorse XFe24”, Wave 2.6 program” “Islet Capture plate” and “Cell-Tak” are necessary because they identify which type of machine and equipment are used for the particular assay. Without these terms, the reader will not be able to choose the correct product suitable for experiments using ex vivo tissue. Also, there is no generic term for these reagents. Kimtech has been removed from the text as any absorbing tissue wipe is suitable. 

6. 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. 

Checked and corrected, as needed.

7. Being a video-based journal, JoVE authors must be very specific when it comes to the humane treatment of animals. Regarding animal treatment in the protocol, please add the following information to the text:
a) Please include an ethics statement before all of the numbered protocol steps indicating that the protocol follows the animal care guidelines of your institution. Done
b) Please specify the euthanasia method. How is it performed? Done
c) Please do not highlight any steps describing euthanasia. Done

8. 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. Done

9. Line 134-135: Please specify how is the rectus muscle removed. What is used for removing the muscle? 

Micoscissors were used to cut off the rectus muscles. Details are now added.

10. Line 202-206/215-250: The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please simplify the Protocol so that individual steps contain only 2-3 actions per step and a maximum of 4 sentences per step. Please move the discussion about the protocol to the Discussion.

The text originally from line 202-206/215-250, now between line 270-275/291-297, are not part of the protocol but represent the descriptive text within instructions for data analysis. These texts are necessary to define different measurements obtained and calculated from the raw data. 

11. 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. Done

12. 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.

We followed instructions and used the JoVE EndNote style in EndNote to generate the reference list. 

13. Figure 2: The bracket for the parenthesis is missing in the right Y-axis. Please insert. Fixed
____________________________________
Reviewers' comments:
Reviewer #1: 
This is an overall well written and detailed methods manuscript providing a step-by-step protocol for the assessment of mitochondrial and glycolytic flux surrogates in an ex vivo retinal tissue model. This will be very useful for the extracellular flux community interested in system level metabolic analysis of cells in tissue context. However, the authors should convey in a much clearly way that the obtained readings reflect the combined energy metabolism and the interactions of the many cell types present in retinal tissues. This is an extremely important point, but is only buried in the last part of the discussion. The authors should touch upon this key point already in the introduction. Another point of concern is the lack of normalization at the end of the assay. How do the authors address differences in thickness of the retina resulting in differential tissue (protein) content? This may not be relevant for the analysis of wild-type tissue but certainly for the assessment of pathological tissues. The other question I have is how the authors infer the basal respiration in the mitochondrial stress assay without the application of oligomycin.

We are grateful to the reviewer for his/her encouraging comments and recognizing the importance of our study. 

We thank the reviewer for the valuable suggestion and have expand the last paragraph of Introduction to indicate that this protocol is measuring metabolic activity at tissue level and reflecting the sum contribution of many different cell types. 

We agree with the reviewer that normalization is an important step especially if pathological tissues are involved. We have added a section for normalization in the data analysis section. Either total DNA content or total protein content can be used to normalize the raw data. The CyQuant Cell Proliferation Assay Kit was frequently used to quantify total DNA content and normalize seahorse data when dealing with samples of different mass (PMID: 25977509 and PMID:26501191). We have added these details in the protocol. 

The “basal OCR” refers to the measurement of respiration at the physiological stage of tissue before any compound drug is added. Oligomycin is not used in either of the two assays presented in this protocol. 


Reviewer #2: 
Manuscript Summary:
The manuscript by Jiang and colleagues provides a detailed protocol for performing analysis of mitochondrial respiration and glycolysis in retinal tissue samples. Overall, the manuscript was organized and well written, except for a few grammatical errors and odd sentence structure. The information is valuable for expanding analytical protocols beyond cultured cells. With the plethora of transgenic mice being used in vision research, these techniques will provide another means to compare the effect of knocking out specific proteins on retinal metabolism. A few suggestions for improving the clarity or quality of the information are provided below.

We thank the reviewer for his/her comments. We are delighted that the reviewer appreciated the relevance of our study. 

Major Concerns:
1. The table of reagents and supplies was very helpful. However, more detail needs to be added for the dissection forceps. Several specific types are listed in the protocol and should be identified in the table.

We thank the reviewer for this suggestion. As the choice of specific forceps can frequently depends on the preference of the person performing the dissection, we did not want to specify which forceps need to be used for a specific step. However, upon reviewer’s suggestion, we have added catalog numbers for all the forceps and microscissors we used in the reagents and material list.

2. Pictures should accompany the dissection method, especially concerning the dissection of the retina, removal of the sclera, and placement of the punches in the free floating retina. A picture of each forcep that is used would also be helpful since use of the correct tool is critical for successful dissection. (These pictures could accompany section 4.) Same comment for the microscissors and trephine.

As a video strip will be produced and accompany this protocol focusing on the retinal dissection steps, we did not think there is a need to provide pictures for the dissection procedure. 

3. It seems that the plate preparation should occur prior to starting the mouse dissection. The order of preparation should be emphasized in the description.

Coating the mesh inserts with Cell-Tak and the dilutions of compound drugs should be performed prior to the retinal dissection. However, loading drug into cartridge plate ports usually takes less than 5 minutes. To prevent unnecessary evaporation and resulted volume change, we prefer to perform this step after the retinal dissection and retinal punch preparation is completed since the above steps usually takes approx. 1.5 hr. Calibration of sensor cartridge takes around 15~20 minutes, and we use that time for loading retinal punch-containing mesh insert into the Islet Capture plates. The procedures are listed in the protocol in the order as performed in a typical experiment.

4. Orientation of the retinal punch- are there tips to knowing which side is the ganglion cell layer? Or is this based on the orientation after dissection? If so, this should be noted as a caution.

Frequently, one will notice pigmented cells from RPE still attached to the photoreceptors on the retinal punch disk. This can be used as an indication of the retinal punch orientation. We have added more instructions in the text.

5. It would be good to include an average measurement of total protein in each punch. This would allow for comparison of respiration with other systems, such as cultured cells.

The retinal punch sticks to the insert mesh and is hard to retrieve after the experiment. We have not measured the total protein content from a single retinal punch. We have previously determined the total surface area of a single adult mouse retina is ~20mm2 and the 1mm diameter retinal punch disk accounts ~1/25 of one retina. Each mouse retina is known to contain ~6.5 million cells. Hence, we estimate each retinal punch containing 260K cells. We have added this information to the text as a reference. 

6. There is a bit of confusion about the representative results. The description says the data are from 2 mice, but there are 10 wells. Were both eyes used? Directions say that a punch is taken from each of the 4 sections. A bit of clarification is needed. Along these same lines, it would be good to mention the number of technical replicates (punches per mouse) that are needed for good reproducible data. I would guess that the number of required biological replicates would be user determined, correct? This type of information would be good to include to help guide a new investigator in setting up their experimental protocol.

In general, one adult mouse retina has enough surface area to provide 5 punches. However, depending on the personnel’s dissection skills and experience in handling freshly dissected retinal tissue, the number of quality punches one can get from a single adult retina can range from 3 to 5. Hence, we set the protocol at a mid-level (4 punches taken from 4 sections of a single retina) so that most people can perform the study. In the experiment presented as a representative result, 4 eyes from 2 mice were used, and 5 punches were taken from each retina to make a total of 20 punches. We have modified the text to clarify this. 

We recommend including 3 to 5 technical replicates from the same eye or the same mouse and take samples from 3 or more mice as biological replicates. Specific experimental designs can be tailored to requirements of each project. We have added further instructions regarding technical and biological replicates in the discussion. 

7. Does GFP in the mouse photoreceptors interfere with the fluorescence measured in the Seahorse plate?

No. The GFP protein expressed within the cell will not affect the fluorescence measured during data recording because these will be out of focus for the detecting probe. We have modified the text to indicate this point.

8. Most of the description of the representative results was easy to follow. However, there is still some confusion on how the mitoECAR is determined. At what point in the trace is the mitoOCR value used? An example calculation for the GRC and the MRC would also be good to add so that the reader can see where the values were generated.

We thank the reviewer for raising this point. We have added more details in data analysis instruction to better define each component in the equations. mitoOCR is calculated by subtracting the residual OCR reading (totalOCRRot/AA) from totalOCR. mitoECAR is calculated from mitoOCR using equation 4.

9. The last paragraph in Results explaining the drop in ECAR was interesting. Did you check if perhaps the buffer had maxed out its capacity?

We have checked the pH values throughout glycolytic rate assay. The DMEM assay medium has a starting pH around 7.40~7.50. During glycolytic rate assay measurement cycle, the pH reading drops to 7.00~7.20 depending on the amount of glycolysis released lactate. However, the pH is restored back to their original range ~7.40 in between each measurement cycle (during mixing and waiting period). Hence, the buffer capacity is not likely to be maxed out. 

10. Discussion- The paragraph (lines 329-344) on factors contributing to data variation was particularly helpful. The final paragraph on limitation was also valuable.

We thank the reviewer for this comment. 

Minor Concerns:
· Line 43- high levels Fixed

· Line 44 contain a high….no comma after mitochondria Fixed

· Line 79-80 (and elsewhere) use the actual company name of the test (the company has many different mito tests now) Fixed

· Line 93- no comma after assay Fixed

· Line 105- "and smear around" use the pipette tip to do this?
Yes. Specific details have been added to the text. 

· For the various reagents, indicate if they can be used later ("can be stored at 4 degrees for one week") or if they need to be prepared fresh each day.
Details have been added in the text for preparation of reagents. Assay medium, Cell-Tak coating mix and various drug dilutions are prepared fresh on the day of experiment and not reused.

· Line 131- does the CO2 asphyxiation alter retina/activity of metabolism?
Mice should not be left in CO2 chamber longer than the necessary time needed for euthanasia. More details have been added in the text. However, we did not assess if prolonged exposure to CO2 alters seahorse results of the retinal tissue. 

· Are the equations provided in the manuscript developed by the authors or are they from the company instructions?
The equations are provided by Agilent. Reference sources have been added for each equation. 

· Line 161- Avoid introducing air bubbles. How should the pipetting be done? Do you tap the plate at the end? More details here would be good.
More details have been added to the text. It is not recommended to tap the plate after loading the injection ports as the vibration might cause leaking of drugs from the ports.

· Line 265- what is the benefit of Bam15 versus FCCP (what is typically used in Seahorse assays)?
FCCP is one of the most widely used protonophore uncoupler. However, FCCP was reported to have off-target activity leading to plasma membrane depolarization, mitochondrial inhibition, and cytotoxicity. Bam15 is relatively newly identified uncoupler. Compared to FCCP, Bam15 displays equal or high efficiency of uncoupling and lower cytotoxicity without depolarizing the plasma membrane. Reference for Bam15 has been added to the text. 

· Line 360- even if 96-well plates Fixed

