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Dear Editor of the Journal of Visualized Experiments,


Please consider our revised paper “Preparation for in-vivo fiber-coupled laser-scanning confocal endomicroscopy of hippocampal capillaries in awake mice” for publication in JoVE.

We have now addressed all specific comments from your editorial team including rewriting those parts of the manuscript which had significant textual overlap with previous publication(s).


Thank you very much for your consideration. 


Sincerely,
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Stephen L. Macknik






















Responses to Reviewers and Editorial Comments

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.
   Done. 

2. The ALA is signed for open access while editorial manager suggests the manuscript to be standard access. Please review and sign a new ALA if needed and upload it onto the editorial manager.
   Done. 

3. Please revise the table of the essential supplies, reagents, and equipment. The table should include the name, company, and catalog number of all relevant materials in separate columns in an xls/xlsx file.
   Done. 

4. Unfortunately, there are a few sections of the manuscript that show significant overlap with previously published work. Though there may be a limited number of ways to describe a technique, please use original language throughout the manuscript. Please see lines: 56-60, 74-79, 95-96, 102, 112-115, 119-120, 156-157, 219-238-239, 318-319, etc. 
   We have done a very significant rewrite of most manuscript sections, within the constraints pointed out by the reviewer as to the limited number of ways in which one may describe techniques and procedures.  

5. Please remove the embedded figure(s) from the manuscript. All figures should be uploaded separately to your Editorial Manager account. Each figure must be accompanied by a title and a description after the Representative Results section of the manuscript text.
   Done. 

6. Please refer all the figures in order. Also, please ensure that all figures are referred in the text – For example different panels for Figure 5.
   Done. 

7. Figure 1: Please label the parts in mouse schematic and also provide scale bars for confocal images. For confocal images please specify what is meant by red and yellow color in the images. Please label the x-axis and provide units for y-axis for EEG data. Please provide a detailed explanation in the figure legend.
   Done.

8. Figure 2 and 3: Please provide better and clear image.
   Done.

9. Figure 4: Please have a better focus on the head.
   Done. 

10. Figure 5: Please label the parts in figure 5B schematic.
   Done. 

11. Figure 6: Please indicate scale. 
   Done.

12. Figure 7: Please explain what does red fluorescence and arrows represent.
    Done.

13. Please rephrase the Short Abstract to clearly describe the protocol and its applications in complete sentences between 10-50 words: “Here, we present a protocol to …” 
    Done. 

14. Please rephrase the Long Abstract to more clearly state the goal of the protocol.
    Done. 

15. Please revise the Introduction to include all of the following: 
a) A clear statement of the overall goal of this method
b) The rationale behind the development and/or use of this technique
c) The advantages over alternative techniques with applicable references to previous studies
d) A description of the context of the technique in the wider body of literature
e) Information to help readers to determine whether the method is appropriate for their application
    Done.

16. 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 and Reagents.
For example: Fillister Head - 304 Stainless - Slotted screws (M1.6; Small Parts, 84 Logansport, IN, USA, part number SC016-012-F-SL-S4, 200 Mesh T316 Stainless .0016 90 48" Wide, TC-1000, CWE Inc., USA, Fine Science Tools, The PhysioTel F20-EET mouse telemetry transmitter. DSI (™), Cellvizio Lab (Mauna kea tech), StereoDrive, Neurostar GmBH, Germany, etc.
    We have removed the commercial language from the enclosed revision, and instead listed all such information, if relevant, in the Table of Materials.  

17. Please use S.I. abbreviation throughout the manuscript.
    Done.

18. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary. Please refrain from using bullets or dashes.
    Done. 

19. 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. 
    Done.

20. 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. 
    Done. 

21. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).     
    The Protocol no longer includes personal pronouns. 

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

23. Please include an ethics statement before your numbered protocol steps, indicating that the protocol follows the animal care guidelines of your institution.
    Done. 

24. 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.
    Done. 

25. 1: Please move this section to introduction since this cannot be presented as numbered protocol step. This is to ensure that the protocol only contains action items which direct readers to do something. 
    Done. 

26. 2: Please provide the details about the animal used: strain, sex, age etc.
    Done. 

27. Line 116: Is shaving performed after adjusting the mouse on the stereotaxic frame? Is shaving done with scissors or razors? 
    Now clarified. 

28. Line 117: How many times is the scrubbing performed?
    Now clarified. 

29. Line 118: How big is the incision? 
    Now clarified. 
    
30. Line 129: Please provide the size of the syringe. 
[bookmark: _Hlk5292590]    Now provided. 

31. Line 138: Please provide more details on craniotomy or reference the section. 
    Now provided. 

32. Line 183: Please provide details on the sutures. What size and kind, how do you suture it?
    Now provided. 

33. Line 198: Please explain do you restrain mouse for tail vein injection.
    Done. 

34. Line 212: Please explain is there a waiting period before performing endomicroscopy after tail vein injection? 
    Now clarified. 
[bookmark: _Hlk46693864]
35. There is a 10 page limit for the Protocol, but there is a 2.75 page limit for filmable content. Please highlight 2.75 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. The highlighted steps should form a cohesive narrative with a logical flow from one highlighted step to the next. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader. 
Done. 

36. Please expand the representative result section by providing more details.  
Done.

37. 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].” 
    The figures we have contributed are original (our own art) and owned by the corresponding author (Stephen Macknik). We have published modified versions of Figure 1 and Figure 5b,c (in citations 9 & 13): per both publishers’ policy, we retain the right to republish our text and figures without seeking permission from the publisher. We have indicated in the captions that these specific figures are modified from the previous publications.

    Our Scientific Reports paper was published on Creative Commons rights 4.0: we do not need to obtain permission. Link: https://www.nature.com/srep/journal-policies/editorial-policies#search-menu

    Here is the link to Wiley for our book chapter re-use permission policy (see also explicit permission page pasted below): https://s100.copyright.com/AppDispatchServlet#formTop
[image: ]
[bookmark: _Hlk46693759]
38. As we are a methods journal, 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
e) Any future applications of the technique
Done.

39. Please include an Acknowledgements section, containing any acknowledgments and all funding sources for this work.
Done. 

Reviewer #1:

Major Concerns:
1. Since the method is a survival preparation, it is important that the animals are comfortable with the head-cup. Please provide the approximate weight of the head-cup and additional screws. 
Done.

2. It is not clear from the description and figure 2b what the L-shaped metallic mesh look like and how it is used.
   We removed the protocol instructions about the mesh as it is not a necessary step in the protocol and it added significant confusion.

3. The 3. Head-cup Installation step is confusing. This part needs to be organized better and consistent: 
(1) Line 149-155 says the two small screws to secure the head-cup are placed before the head-cup screws. However, Figure 3 seems to show that the head-cup is placed before the two small screws. Please clarify the steps, as some screws may interfere with the others or drilling if the steps are wrong.
(2) Please zoom in to show how and where the L shape mesh is placed.
(3) It looks like one of the small screws goes anterior to the head-cup and the other one is posterior. Please state clearly the locations of these two small screws.
Done. 

4. During all the skull drilling steps, saline should be constantly applied to avoid heating of the bone. 
Now added. 

5. The instrument information for endomicroscope and EEG is not provided. ¿?—indicate the recording equipment information.
Fiberoptic Cofocal Microscopy: FCM system (Cellvizio, Mauna Kea Technology, Paris, France).
EEG recordings: F-20 EET (DSI TM) PhysioTel transmitter
Both are now listed in the ‘table of materials.’

6. Please provide the stereotaxic coordination for the imaged hippocampus region. 
Done. 

7. Line 221 states that "recordings can be made for 4-5 hours even in consecutive days". It sounds like that the animals can be re-used for imaging and recordings. However, the authors didn't explain the post-imaging procedures. Will the probes be removed after imaging? Will the craniotomy be covered? How long an animal can be kept for imaging and recording? And how to prepare the animal before a second imaging? 
Done. 

8. As the animals can be imaged in consecutive days, can the same vessel be located on different imaging days by using the same coordinate? This will be important for people who want to track the changes of a single vessel, and will be a good indicator for the reliability of the preparation and apparatus design. 
Done.

9. Since awake restrained animals are imaged, it is important to show the stability of the preparation for imaging and the physiological state of the animal during imaging. The authors mentioned that "Proper fitting reduces excessive motion, and in the event that the mouse show signs of struggle, the recording session should be terminated" (line 321). However,
(1) In terms of restrained awake animal preparation, motion of the animal from time to time is unavoidable. The animal tends to press the forelimbs against the body tube from time to time, which may affect the dynamics of blood vessel and may distort the images. The motion of the animal may be detected by a press sensor on the tube or shown on the EEG signals. But, the authors didn't state how they identify the period of movement or how they deal with the data during the period of movement.
The animal was placed on a foam pillow, which gently restrained its limbs. Also, motion of the animal is irrelevant for our recordings, unless it results in imaging instability (in fact, future directions for our research will include using this method to image freely roaming animals). The stability of the imaging itself is indeed important, and the most sensitive instability sensor we possess (3 µm resolution) is the imaging data itself. We can clearly see when the vessels move due to differential motion of the animal vs. the fiber-probe, because the entire field of view moves in the image in the same direction, at the same time and speed. In such scenarios, which did occasionally occur during our experiments (especially during seizures), we did not analyze the data. The only images we analyzed included a minimum of two vessels in the FOV, in which at least one vessel was stable.
(2) Besides animal movement, there is also movement caused by breathing. It is not shown how those movements affect the imaging, which will be a good indication of the stability of the preparation. The authors should show the measurements of the xyz motion artifact of the images during animal breathing and movement.
[bookmark: _Hlk46693623]Please note that the only motion that negatively impacts this kind of imaging occurs when the probe moves differentially to the brain tissue that is being recorded. Breathing, seizures, motion of the animal, etc, are irrelevant unless they move the fiber-probe with respect to the tissue. In other words, when the imaging probe moves differentially to the tissue, the entire imaging field moves as a unit, making motion artifacts evident. Thus, we always recorded from two or more vessels at a time: if all vessels moved at once, it could be due to fiber instability, whereas if at least one vessel did not change, the changes seen in other vessels were considered to be analyzable data. We have clarified this issue in the revised MS. 
(3) It is critical to ensure the animal is calm and is at natural behavioral state during awake imaging, as stress may affect the dynamics of blood vessels and neurons. The authors should show the physiological measurements (e.g. heart rate) of the animal under the restriction during imaging and compare with that when the animal is at home cage. We did not compare the heart rate during the recordings to that in the cage, as this procedure was not indicated by our IACUC-approved protocol. Having said this, we did monitor (but did not record) heart rate and SpO2 online throughout the experiments, as part of our protocol. In the event of any spikes in heart rate, recordings were stopped, and the comfort of the animal checked.

10. The beginning of the introduction states the uniqueness of CLE comparing to other microscopic imaging methods (line 51-52) as it can access any depths. However, the reference 1-8 refer to two-photon microscopy rather the fiber-optic based confocal. Please make accurate references. 
Please note that, except for our Scientific Reports paper, which we cite in the present MS, no other research has used pCLE to conduct deep blood flow imaging. We have clarified this issue in the revised MS.

11. There are many animal preparation methods and imaging apparatus developed for head-fixed awake animal brain imaging by using head bar or head plate while the animal is restrained in a tube, or running on a treadmill. The authors should have a brief overview of the methods people have been using and compare with the proposed method. 
Our animal preparation is fundamentally similar to other head-fixed awake mouse brain imaging studies. The main difference with our study is that we achieved 3-micron resolution blood flow imaging at any depth using a method that is intrinsically robust to animal motion. We have now clarified this point in the revised MS.

12. The authors should discuss the potential applications for people using other imaging methods or studying other topics to demonstrate the broader usefulness of the proposed method. 
Our method allows for 3-micron high-speed fluorescence blood-flow imaging at any depth. Now clarified in the revised MS. 

Minor Concerns:
1. Figure 6 A-R, time scale is missing. Please do a same vessel diameter measurement and plot as Figure 6 AA imaged by CLE to quantitatively compare. Also, clarify the type of the mice being imaged (KO? Or kainic acid injected WT?). 
Now clarified in the figure legend. 

2. Figure 7, state what are different color arrows point to.
Now clarified.

3. Line 99-100 sentence ("fixed to this mounting bar…") has grammar problem.
Now corrected.

4. Line 131 "move the need tip…" should be needle tip.
Now corrected. 

Reviewer #2:

Major Concerns:
1. The authors specify in the title, abstracts, and introduction that this technique is used for fiber-coupled confocal laser endomicroscopy (CLE); however, they spend more time introducing the benefits of two-photon laser scanning microscopy (TPLSM) than fiber-coupled CLE. If this head-mount can be used for both fiber-coupled CLE and TPLSM, then it should be clarified within the text and the title should be updated. It is always beneficial to know that one restraint system can be used for multiple types of experiments. In addition, the differences between the two methods should be discussed, perhaps with reasons why a researcher would choose one imaging method over the other. 
The MS now describes 2P methods as the current state of the art, and clarifies that our pCLE methods introduce 3-micron fluorescence blood flow imaging at any depth.

2. Instead of paragraph format - the procedure should be formatted as an outline of shorter steps to make it easier to follow. 
Done.

3. The flow of the procedure becomes very confusing as the authors do not describe figure panels in an ascending order (i.e. the figures are not referenced in order). In addition, some of the figure components, such as Figure 5C and 5D are not referenced in the text at all. If unreferenced images are not needed, then they should be removed. This is a presentation of the procedure in a style different from that of JoVE and should be addressed to improve the clarity of the manuscript. 
Done.

4. References 1-8 are cited for the first sentence of the introduction, and all eight articles reference TPLSM, not fiber-coupled CLE. Though some of the eight citations describe two-photon imaging of blood flow dynamics, none of them refer to use of fiber-coupled CLE.
To the best of our knowledge, no other paper describes using pCLE to conduct deep microscopic blood flow imaging (besides our Scientific Reports paper that introduces this method, which is cited).

5. Lines 127-136: The description of leveling the head is difficult to follow. If the authors think that including a description of standard head leveling technique is necessary, then perhaps a diagram depicting the sutures and the points to measure labeled in the order they should be measured would help.
Done.

6. Line 190-191: It is surprising that the authors only wait one day post-surgery to begin experiments. While I agree that most mice recover from implant and head-bar attachment surgeries within 24 hours, in our experience IACUCs require a three-day post-operation check to ensure full recovery from surgery. Several laboratories using such techniques typically wait a full week post-surgery before beginning experiments to make sure that mice are fully habituated to their new circumstances prior to obtaining baseline data. 
Done. 

7. Lines 217-231: Is the fiber-optic bundle chronically implanted? If not, how can the authors image during consecutive days? The authors should comment on this matter as these implants are invasive - therefore, brain damage is expected if placing and removing such implant during consecutive days. 
Done. 

8. Lines 225-228: If this procedure can be repeated over multiple days, then include this in the protocol and describe that holes are filled with bone wax or any method performed to protect the craniotomies.
Done. 

Minor Concerns:
1. Why is this called a head-cup instead of the traditional head-cap or head-bars?
We apologize for the confusion. We now use the term head-cap throughout. 

2. Figure 1 includes an image of the Cellvizio Lab laser scanning system from the Mauna Kea Technologies website, but credit is not given for the image. Also, higher magnification images of the components would help for visualization, as well as more description on the figure legend. Done. 

3. The custom-made alignment piece (Fig 2A-d) and/or the parts required to make this custom piece need to be listed in the Table of Materials with a description of how to make this custom piece.
Already included in the table of materials.

4. Line 116: Shaving the scalp can be expedited by using corded or cordless trimmers, which can be purchased from most veterinary or laboratory surgical supply vendors.
Since trimming the hair on the scalp is technically not required, this step is no longer included in the revised MS.

5. Lines 123-124: It should be described why it is important to allow the muscle to tear
This is not an important detail, so we have removed it from the revised MS.

6. Figure 3 should include arrows denoting the referenced descriptions in some of the images, namely C, D, E, F, and H. This will draw attention to the main point of the image. Some of these images are difficult to see, even when magnified on the screen. If possible, higher magnification images would be more instructional to demonstrate how each component attaches to the skull. It is unclear from the description and the image how the L-shaped metallic mesh is used.
Done. 

7. Line 198: Is the amount of fluorescein 1 mg/kg instead of 1 ml/kg? 
The dose is 1% fluorescein, 0.2 ml/25 g body wt; now indicated in the revised MS.

8. Figure 7 does not include descriptions for A, B, or C.
Now clarified.

Reviewer #3:

Major Concerns:
1. The key ingredient of this method is the microscopy, and there appears to be no description whatsoever of the microscopy. Hence, it would be impossible for me or anyone else to reproduce what the authors did, based on the description they provided. The authors are implanting a fiberoptic bundle, but what does this bundle consist of? How is it made, and/or where is it purchased from? How is the laser coupled to the fiberoptic cable, i.e. what kind of optics and/or electromechanical apparatus? Who is the manufacturer of the laser? What are the various laser parameters, e.g. light intensity, and method of scanning? The introduction briefly mentions that the bundle is composed of several thousand smaller fibers, but no further details are given about this, or any other aspect of the microscopy. 
Since this is a methodology paper, we have emphasized the methods themselves rather than the analysis, which is described in ‘Leal-Campanario et al, Scientific Reports, 2017’. Here we have provided a description of how to prepare the animal to record with the CLE. We have now clarified in the MS the microscopy hardware (which comes with proprietary software) used for our study, so replication will be straightforward.

2. Many other methodological details are missing. For example, when is the Alexa 647 injected? Just before the recordings? Or is it hours, days or weeks before?
Details now provided. 

3. The scientific findings are at best extremely preliminary. For example, the Alexa 647 is claimed to label mural cells, but no specific evidence is given for this. Are these the only cells labeled? What proportion of them are labeled? Overall, it is not clear what conclusions are being drawn from any of the observations.
The scientific results have been peer-reviewed and published elsewhere (Leal-Campanario et al, Scientific Reports, 2017). The purpose of the present paper is to provide a how-to procedure for replicating our methods, not to defend our prior findings. We welcome this discussion, but it is not the issue at hand here. 

Minor Concerns:
1. At least two of the parts in the Table of Materials are severely outdated. The two stainless steel screws are said to be from Small Parts Inc., but this company was purchased by Amazon more than a decade ago, and the original part numbers discontinued shortly thereafter. Somehow, the authors still list an address for Small Parts, Inc., but it is an ENTIRELY DIFFERENT company (based in Indiana, whereas the original one was based in Florida). This creates two unpleasant impressions. First, that little checking of details was done. Second, that details that were unknown were simply replaced with inaccurate information that would look plausible to an uninformed reader.
Thank you for pointing out this issue. Whereas the parts we originally listed were those that we used in our study, we have now updated the “list of materials” to include equivalent parts from an extant company: Fine Science Tools.

2. The microscopy equipment should be included in the Table of Materials.
Done. 

3. There are a lot of spelling errors, e.g. lines 92, 122, 131.
Thank you for pointing out these mistakes. We have now corrected them and redoubled our editing efforts throughout the revised MS. 

4. Many portions appear to be hastily written, and not entirely clear. For example, in the paragraph from lines 127 to 136, what exactly do the authors mean by "Read coordinate from behind, back, and top"? The next phrase, "write on Bregma", is also curiously worded - I assume they mean "write down the Bregma coordinates, for eventual comparison with lambda" but the wording makes it sound like they are writing on the skull itself. 
We agree. Now revised and clarified. 


Stephen L. Macknik, PhD—Professor of Ophthalmology, Neurology, and Physiology & Pharmacology
Empire Innovator Scholar
State University of New York Downstate Medical Center
450 Clarkson Avenue, MSC 58, Brooklyn, NY 11203-2012 · Phone: 718 270-2990 · Stephen.Macknik@downstate.edu
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