Dear Editors,

The manuscript has been extensively revised to address all of the Reviewer and Editorial comments.  Thank you to the reviewers for their helpful suggestions for further discussion.  This improved the outlook of the manuscript and highlighted some key considerations for others attempting this protocol.  We also added further information to address the comments of the Veterinary review.

Please see our specific comments below.

Reviewers' comments:

Reviewer #1: 
General comment: The protocol is describing very specifically how to control the microscope using the software prairieview. Many different softwares are used to run 2 photon microscopes, and the protocol would be more versatile if it was made more general.

We have changed the wording of the protocol so that it is more focussed on the frame rate.

General comment: Since this protocol focuses on mural cell imaging and hemodynamics it should describe better how to identify mural cells and the type of vessel. E.g. how are ensheathing pericytes distinguished from smooth muscle cells in the Acta2-Rcamp mouse? And how can ensheathing pericytes be distinguished from capillary pericytes? How does the authors suggest that the user of the protocol distinguish between artery, arteriole (primary, secondary, tertiary), and capillary? An entire paragraph detailing this should be added to the protocol.

Further information about pericyte identification and localization is now provided on page 6 when outlining the protocol for depth stacks.

General comment: The data handling protocol uses an example where RCAMP is used as a calcium indicator and fluorescein to label vasculature, however due to bleed through of fluorescein there is need for unmixing of the acquired recordings. Why not use a fluorescent tracer with a more narrow spectrum to avoid the need for unmixing. Also, in the introduction the animal strain PDGFRβ-CreERT2:GCaMP6sfl/fl is described to be used, but it does not get mentioned anywhere else in the protocol. Either leave the mouse strain out, or include GCAMP imaging of this strain in the protocol.

The PDGFRβ-CreERT2:GCaMP6sfl/fl strain has been removed from the protocol.

The reviewer is correct, an alternative fluorophore other than fluorescein would not have bleed through issues.  However, fluorescein is the most popular and cost-effective dextran conjugate that is commercially available.  We provide further information and discussion about the bleed through of fluorescein on page 3 and in the discussion.

General comment: The animal strains seem to be important for the use of this protocol. A short paragraph about the genetics of the strains used, breeding strategy, genotyping, tamoxifen induction of cre-recombinase would be useful for the reader to generate the mouselines.

A paragraph detailing the genetics and breeding of Acta2-RCaMP mice is now included at the beginning of the protocol (pg. 2).

P. 8 line 244, section 3.4.2. " Zoom in optically on the pericyte and change the image resolution 128 x 128 pixels. Data at this resolution will ensure a fast enough frame rate (>10 frames per second) for calcium signal acquisition."

This statement is too general, and does not apply to many of the newest 2PLSM microscopes that can acquire at 30hz at 512x512. Please rewrite and put emphasis on the frame rate required and not so much on the resolution since this will depend on the 2PLMS system.

We have changed the wording of the protocol so that it is more focussed on the frame rate and less on the frame size.


Reviewer #2:

Major Concerns:
Movement artifact can have significant effect on the quality and interpretation of in vivo Ca2+ and hemodynamic kymograph recordings. Two-photon microscopy, with its focal point-excitation capabilities, makes it a powerful tool for imaging deep into live tissue, but the limited focal plane is also a major source of movements artifact. It would helpful for readers hoping to perform these procedures and analysis to be aware and recognize possible sources of movement artifacts associated with breathing, heartrate, tissue swelling, and even mural cell contraction. Mistaken for Ca2+ dynamics, increases and decreases in fluorescence could be due to movement in or out of focal plane. Many of these artifacts can be seen in the recordings presented in Figure 2 and it is not clear on whether or how the ImageJ and CHIPS Matlab analysis would handle such artifacts. A good way to address movement artifact is to image two fluorescent indicators, with one being Ca2+ dependent (ie. GCaMP) and the other being Ca2+ independent (ie mCherry). Simultaneous recording of these two fluorophores would provide a way to subtract between changes in Ca2+ from movement dynamics. The authors are not expected to include new data, but address movement artifact, and other limitations, in the discussion. Also, possible provide how their powerful imaging analysis tool box can be used to identify or address these limitations.

A new paragraph covering the limitations of motion artifacts in calcium imaging and some details about motion correction are now provided in the discussion on page 13.

Minor Concerns:
The procedures for image acquisition are specific to the PrairieView and Bruker Microscope System. This makes it less useful for the general readers who may be using another system.

We have changed the wording within the protocol to make it more general for other imaging systems.


Editorial and production comments:
From an editorial standpoint, the biggest revisions we have made were to remove commercial language, to revise the text to an imperative text without personal pronouns, and to make the manuscript and video more homogenous.  We used the same phrasing in the manuscript and video narration, as well, as included a Results section in the video to make sure the figures were discussed.

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.
- We have made an effort to do this.

2. Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: 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
- This has been done.

3. Please rephrase the Short Abstract/Summary to clearly describe the protocol and its applications in complete sentences between 10-50 words: “This protocol presents…”
- This has been done.

4. Please remove the graphical abstract subheading. We do not have graphical abstract in our case. Instead, make this as Figure 1.
- This has been done.

5. Line 80: Please clarify technical information on ..?
- We were not exactly sure what was meant by this statement.  Hopefully we have fixed the issue with our revision.

6. Please include strain, age, sex of the animal used in the experiment.
-Please see new text on page 2. 

7. Please revise the protocol text to avoid the use of any personal pronouns in the protocol (e.g., "we", "you", "our" etc.).
- This has been done.

8. 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.”
- This has been done.

9. Please ensure you answer the “how” question, i.e., how is the step performed? This can be done by including mechanical actions, button clicks in the software, knob turns, command lines, etc. If using longer scripts please include as supplemental files.
- This has been done.

10. Please ensure that individual steps of the protocol should only contain 2-3 actions sentences per step.
- This has been done.

11. JoVE cannot publish manuscripts containing commercial language. 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: Coherent laser, Ultima microscope system, PrairieView, Bruker Ultima Multiphoton Microscope, 20X Olympus XLUMPLFLN20XW objective, Coherent Chameleon Ultra II Ti:Sa laser, MATLAB, Cell and Hemodynamic Imaging Processing Suite, etc.
- This has been removed from both the manuscript and the video.

12. Please include a one liner title for the figures with panels combined.
- This has been done.

Changes to be made by the Author(s) regarding the video:
1 Please increase the homogeneity between the video and the written manuscript. Ideally, all figures in the video would appear in the written manuscript and vice versa. The video and the written manuscript should be reflections of each other.
- This has been done.


2 Furthermore, please revise the narration to be more homogenous with the written manuscript. Ideally, the narration is a word for word reading of the written protocol in imperative tense as if describing someone how to perform the procedure. There can be steps in the text which are not shown in the video.
-We have made an effort to align the narration and manuscript text.

3 Please ensure protocol subheadings are the same both in the video and in the text. Please do not number the subheadings.
-This has been changed.

4 Please do not use commercial terms in the narration.
-This has been changed.

5 The video should have an introduction, protocol subsection, representative result, and conclusion.
-This has been added.

6 Please ensure there is a representative result section after the protocol. This section should include all result figures and discuss it.
-This has been added.

7 Please have a conclusion section after the representative result.
-This has been added.
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8 Production comments:
• Please capitalize the first letter of every important word in your title.
* Please align the words to the left of the frame.
-This has been done.

Please capitalize the first letter of every important word in all of your chapter title cards, this is sometimes referred to as "Title Case"
*Please use Prefered Title Card at correct places (e.g., Introduction, Protocol, Results, and Conclusion) for better understanding
• Please remove the multiple numbers from the chapter title cards; they should just be a single number or none. The sub-numbers or decimal numbers can also be removed.
-This has been added.

14:04 The conclusion title card is a totally different style from the rest and is also higher resolution than the title card at 01:34.
-This has been changed.

* 14:33 At the end of the audio there is a mouse click sound please clean it.
-This has been removed.

Please address vet review comments as well.
-We have addressed all vet review comments in the manuscript text, including the ketamine/xylazine dose and sterilization of equipment (pg. 3).

We hope that you will find our revisions suitable for publication.


Sincerely,

[image: ]
Jillian Stobart, PhD
University of Manitoba
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