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AMERICAN UNIVERSITY
 WASHINGTON, DC
DEPARTMENT OF BIOLOGY




22 September 2020

Benjamin Werth, Senior Science Editor
Journal of Visual Experiments
1 Alewife Center, Suite 200
Cambridge, Massachusetts 02140
USA

Dear Dr. Werth,

I have uploaded a revised version of our manuscript entitled “Alternate Immersion in Glucose Produces Prolonged Hyperglycemia in Zebrafish”.  We thank the reviewers for their careful read and thoughtful comments on the document.  We have addressed all the comments, which are highlighted red in the revised draft.  We have also provided detailed answers to each comment on the following pages.

In particular, we have revised the title and added significantly more detail within the manuscript, to better describe the protocol. We have also added a section explaining how blood sugar measurements are collected. We have also replaced the graph in Figure 3 and proofread all the figures and captions for consistency and clarity.  As a result of these significant edits, we feel the manuscript is more thorough and the protocol more descriptive. 

Please let us know if any further revision is needed. 

Thank you for your time. 

Sincerely,
[image: ]
Elizabeth McCarthy B.S. 
Graduate Student at American University 


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.
Response:
Thank you. We have proofread the revised manuscript.

2. none, Line spacings: single. Please include a single line space between each step, substep and note in the protocol section. Please use Calibri 12 points.
Response:
We have corrected the line spacing and font as indicated.

3. Please make the title concise. It cannot be a sentence and the focus must be on the protocol being presented. e.g., Use of external glucose solution as an alternate immersion solution to produce diabetes like complication.
Response:
We have edited the title to now read: Alternate immersion in glucose produces prolonged hyperglycemia in zebrafish

4. Please ensure that the long Abstract is within 150-300-word limit and clearly states the goal of the protocol.
Response: 
The abstract is 151 words falling within the 150-300 word range 

5. Please include an ethics statement before your numbered protocol steps, indicating that the protocol follows the animal care guidelines of your institution.
Response:
An ethics statement has been added.

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.”
Response:
We have edited our protocol section using the imperative tense.

7. Please ensure you answer the “how” question, i.e., how is the step performed?
Response:
We have edited our protocol as needed to address this.

8. 1.4: How many fish per tank or per experimental condition is used?
Response:
We have added this information as a Note in the protocol (section 1.2)

9. How do you treat the control group?
Response:
We have added this information in section 1.4

10. Please ensure all steps are action steps containing all specific details associated with the step. Please ensure all steps are written in order.
Response:
We have edited/revised the protocol as needed to ensure all details are provided.  The steps are written in order. 

11. There is a 10-page limit for the Protocol, but there is a 3-page limit for filmable content. Please highlight 3 pages or less 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.
Response:
The part to be filmed is highlighted yellow.

12. 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].”
Response:
Figures 3 and 4 have been taken from a previous publication. We have attributed credit to the original publication in both figure captions, which is allowed under an open access CC-BY license. The link to the policy is https://dmm.biologists.org/content/rights-permissions.  We have also placed it in a Word doc and uploaded it as indicated. 

13. Each Figure Legend should include a title and a short description of the data presented in the Figure and relevant symbols.
Response:
We have revised and edited the figure legends as appropriate to address this.

14. As we are a methods journal, please ensure that the Discussion 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
e) Any future applications of the technique
Response:
This information has been included in the discussion

15. Figure 2: What does the error bar represent?
Response:
The data presented are means +/- SE. We have added this information to the figure legend, as well as the N’s used to calculate those values.

16. Figure 3 please include error bars.
Response:
We have revised Figure 3 to include error bars and the original Western Blot images.

17. Please sort the materials table in alphabetical order.
Response:
We have made this correction.


____________________________________



Reviewers' comments:
Reviewer #1:
Overall this is a useful protocol. However, demonstration of the impact of the hyperglycemia on physiology or pathology is not very strong. Inclusion of additional protocol details would be helpful.
Response:
An additional section has been added to the protocol referring to the measuring of blood glucose levels. 

Graphs need proper labeling and indications of statistical significance.
Response:
We have revised and/or replaced the graphs, and edited their captions, to include this information.

Minor Concerns:
Title and Abstract: The claim of 'diabetes-like complications' is overstated. The increase of GFAP is not significant. Cognitive deficits are not demonstrated.
Response:
The title has been altered

Introduction:
(1) There are also genetic models of diabetes in zebrafish. This should be mentioned. Diabetic zebrafish with a mutation in pdx1 develop signs of diabetic retinopathy (Wiggenhauser 2020, DOI:10.2337/db19-0873 and Ali 2020, DOI:10.1167/iovs.61.2.43).
Response: 
We have edited the introduction (lines 71-74) to include information about the pdx1 mutation.

(2) Line 69: "Since this non-invasive technique does not directly manipulate insulin levels so it can be used to model complications of Type 2 DM."
This statement is confusing in its logic (and its grammar). Type 2 DM is characterized by changes in insulin levels.
Response: 
We have edited this sentence to reflect that we cannot claim to induce T2DM, but that we are simply looking at complication due to hyperglycemia, a hallmark of T2DM. (lines 68-70)

Protocol:
1.2 What is the maximum number of fish for treatment in a 4L tank?
Response:
The maximum number of fish we have treated in a 4L tank is ~30.

Since elevating glucose is the major outcome, it would be useful to explain the method for measurement of blood glucose in more detail.
Response:
We have added an additional section to the protocol describing how blood glucose levels are measured in the fish.

Results:
GFAP levels (Figure 3) show a small increase by Western blot (what is the p-value?). Were samples analyzed at 4 weeks or 8 weeks?
Response:
This graph shows a sample taken at 4-weeks, as does Figure 4.  We have revised figure 3 to include error bars and indicate significance. 

Immunohistochemistry is mentioned in the results, but no immunohistochemistry is shown. GFAP labeling of retinal sections would provide information about cellular localization of increased GFAP expression and support the relevance of the hyperglycemia for diabetic retinopathy.
Response:
Immunohistochemistry has been removed from the results section, this data has not yet been collected. 

What was the duration of treatment for the samples analyzed by ERG (Fig. 4)? Is there a change between 4 weeks and 8 weeks of glucose treatment? The change caused by mannitol treatment is highly significant, compared to the small change in the glucose treated samples relative to water-treated controls.
Response
ERGs were measured after 4-weeks of treatment. We don’t have data from the 8-week time point yet (that is the focus of current and future studies).  
Figure 4 has been replaced and the caption edited to include information about significance level, N’s and other details of the recording procedures.

(Lines 181-183) This information could be expanded as a detailed step-by-step description and included in the Protocol section. Is retina tissue dissected or is the eye cup used? How are protein extracts prepared? How many eyes/retinas are needed to give a detectable signal?
Response
A section has been added to the protocol to reflect this information. 

(Lines 188-190) GFAP expression was also increased in the pdx1 mutant zebrafish DR model (Ali et al, 2020).
Response: 
The sentence was edited to reflect this.

The results section should be related to shown experimental data. Additional methods (cognitive responses) that can be potentially applied should be moved to the discussion.
Response
We have made the indicated change to the text.

Figures:
Fig. 2A. The graph is lacking units on the y-axis and labeling of the conditions on the x-axis.
Response:
We have uploaded a new version of the figure with the indicated labels.

Fig. 2B. This figure does not provide much useful information.
Response:
There is no data in this figure, that is true. However, we include it here because it shows that a standard blood glucose meter can be used with the fish, something that is not hampered by the small size of zebrafish.

Fig. 3. Are the changes shown significant? Was there a loading control? How many samples were analyzed? (Pooled or biological replicates?) Can a picture of the gel be included?
Response:
We have revised Figure 3 to include the original blots, and the loading control. 

Fig 4. The significance level for the glucose treated samples in missing. (Are changes significant relative to water control and/or mannitol?)
Response
Figure 4 has been replaced and the caption edited to include information about significance level, N’s and other details of the recording procedures.

Discussion:
A few additional points could be addressed:
Are there toxicities associated with longer glucose treatments and/or exposure to higher glucose concentrations? What is the survival using the protocol described?
Response: 
This concern was addressed by adding a sentence to the end of paragraph 2 in the discussion (lines 303-305)

The effect of mannitol on the ERG response is much greater than the effect of glucose. Is there a possible explanation for this?
Response:
We do not know why the ERG response in mannitol treated fish was so large. It may reflect an osmotic effect. Interestingly, ERG responses in glucose treated fish was significantly reduced compared to mannitol, suggesting a glucose, but not osmotic, effect.  

Materials:
What is the source for the GFAP antibody?
Response:
The GFAP antibody is from Sigma Aldrich and the Rel-A antibody is from Anaspec. We have included this information in the document. 





Reviewer #2:
The authors here demonstrate a non-invasive technique for inducing hyperglycemia in adult zebrafish. The fish are immersed in glucose solution or system water on alternating days for several weeks. A similar technique is already established in in the system and a video-accompanied article will be a good resource for researchers.
Thank you.

I have a few concerns which, if addressed to, can surely make the article stronger.
1. Line 46: 'mental processes' should maybe read 'behavioral studies'. I think by 'developmental transparency', the authors mean transparency of early embryonic stages.
Response: 
Line 46/47 Mental processes was changed to “cognition” to be clearer. “Developmental transparency” was expanded on to be clearer. 

2. Line 62: Why do the authors call 'STZ treatment' as an invasive method?
Response: 
STZ treatment is seen as an invasive procedure, due to the injection, and possible booster injections, needed to successfully induced DM. The sentence has been changed to reflect this (line 63). 

3. It will be useful if authors explain why alternate immersion is better than continuous immersion. In other words, what the strengths of this particular method are in comparison to continuous immersion method.
Response: 
This is now addressed at the end of the introduction.

4. Authors must replace 'water' with 'system water' where applicable to avoid confusion for the readers.
Response: 
An addendum has been added to reflect what system water refers to, as it is treated water and not DI water. (protocol 4.1.1)

5. It is unclear what processes are carried out for water-treated animals. Are the control (water-treated) animals also transferred from one tank to another on a daily basis? If yes, please mention that in step #1.4.
Response: 
Step 1.4 was changed to reflect that control zebrafish are similarly transferred daily. 

6. Figure 2: Mention number of fish used to calculate the error.
Response
The N’s for the different treatment groups are provided in the caption for Figure 2. 

7. Figure 3: Original western blot image should be provided. The graph has no error bars. Why?
Response:
We have revised this figure to include the original Western Blot and a graph with error bars.

8. Figure 4: axes labels are missing. Include Tanvir et al in the reference list.
Response:
We replaced figure 4 for one that is clearer and indicated what the units for the axes are in the caption. The y-axis is the voltage (in uV) and the x-axis is time (in ms). For 4b, ‘treatment’ has been added to the x-axis.  

9. Line 176: Cite reference for how to obtain cardiac blood to measure glucose.
Response:
The phrasing of this in line 176 has been altered to reflect how blood samples were taken.

10. Rationale and reference for use of mannitol as osmotic control should be provided.
Response:
Mannitol is used as an osmotic control in cell culture studies with high glucose concentrations (Chen et al., 2013; Costa et al., 2013) and in other studies with zebrafish (Alvarez et al., 2010). We use it here to be consistent with these studies and have added this information to the manuscript.
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