Dear Editor and Reviewers:
  Thank you for your letter and the reviewer’s comments concerning our manuscript entitled: A novel Multiphoton Microscopy Platform for Live Imaging of Mouse Cornea and Conjunctiva. Those comments are all valuable and very helpful for revising and improving our paper, as well as the important guiding significance to our research. We have studied comments carefully and have made the correction which we hope to meet with approval. The modification is marked in red. The main corrections in the paper and the response to the editor’s and reviewer’s comments are as following: 

Point-by-point responses

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.
The manuscript is carefully checked.

2. Please revise lines 172-174, 197-199, and 242-244 to avoid textual overlap with previously published work.
The sentence is corrected.

3. Please revise the Protocol text to avoid the use of personal pronouns (e.g., I, you, your, we, our) or colloquial phrases.
The personal pronouns are removed from the protocol text in the manuscript.

4. 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. You may use the generic term followed by “(Table of Materials)” to draw the readers’ attention to specific commercial names. Examples of commercial sounding language in your manuscript are: Mai-Tai DeepSee, Tsunami oscillator, Zoletil, Jade BIO, etc.
The commercial language, including Mai-Tai DeepSee, Tsunami oscillator, Zoletil, Jade BIO, are removed from the protocol text in the manuscript.


5. Everything in the protocol (except for the introductory ethics statement) should be in a numbered step (in the imperative tense and with no more than 4 sentences), numbered header, or a “NOTE”. Please move the introductory paragraphs of the protocol (e.g., 90-103, 107-109, 118-123, 194-201) to the Introduction, Results, or Discussion (as appropriate) or break into steps.
The protocol text is re-written.

6. Section 2: The Protocol should contain only action items that direct the reader to do something. Please move this section to the Introduction.
The information about transgenic mouse strain is moved to the Introduction section. (line 84)

7. Section 3, 4.6: Please write the text in the imperative tense. Any text that cannot be written in the imperative tense may be added as a “NOTE”.
This section is re-written.

8. 5.2-5.4, 6.1-6.6: Software steps must be more explicitly explained ('click', 'select', etc.). Please add more specific details (e.g., button clicks or menu selections for software actions, numerical values for settings, etc.).
The sentence is corrected. (line 183-216)

9. Please remove the embedded figure(s) from the manuscript.
The figures are removed from the manuscript.

10. Figures: Please reference each figure panel in the manuscript. For figures showing the experimental set-up (Figure 1), please reference them in the Protocol.
The figure panels are referenced in the Protocol.

11. References: Please do not abbreviate journal titles; use full journal name.
The full journal name is updated in the manuscript.

12. Table of Materials: Please ensure that it has information on all relevant supplies, reagents, equipment and software used, especially those mentioned in the Protocol. Please remove any ™/®/© symbols and sort the materials alphabetically by material name.
The Table of Materials is corrected.

Reviewers' comments:
Reviewer #1:
Major Concerns:
1) I am not convinced that the entire imaging system is "novel". There are several laboratories also have similar multiphoton imaging system for eye imaging. What is novel, however, is the eye holder. Therefore, I would recommend refraining from using the word "novel" from the title, or may be replace "novel" with "custom"?
The title changes into A custom Multiphoton Microscopy Platform for Live Imaging of Mouse Cornea and Conjunctiva (line 2)

2) The manuscript needed to be edited by some English proofreading services. There are many places in the manuscript that the meaning is unclear, grammatically incorrect, or may even lead to misunderstanding. 
For instance,
a. Page 3, line 52: "Dual fluorescent transgenic mice enable us to visualize cell nuclei, cell membranes, nerve fibers and capillaries on the ocular surface." The expression "dual fluorescent transgenic mice" is strange, and maybe it should be reworded as "Transgenic mice with dual fluorescent labels"? "ON the ocular surface" - how can the cell nuclei etc. can be visualized ON the ocular surface? Should it be "within the ocular structure"?
The sentence is corrected. (line 51)

b. Page 3, line 59: "The ocular surface structures, including the cornea and conjunctiva, protect other deeper ocular tissues from external impacts." "Impacts" is too strong of a word; I guess "intrusions" or may be even "disturbances" is a better choice of words?
The sentence is corrected. (line 60)
[bookmark: _Hlk36128729]
c. Page 4, line 131: "To regularly monitor a stable breathing rate is an important step for adequate anesthetization." Is grammatically incorrect, thus the true meaning of the sentence is unclear. May be the sentence can be rewritten as "Sufficient anesthetization is important to allow stable breathing rate monitoring"?
The sentence is corrected. (line 131)
[bookmark: _Hlk36128784]
d. Page 5, line 146: "a designed stereotaxic mouse holder" should be "a custom designed stereotaxic mouse holder".
The sentence is corrected. (line 147)

e. There are many little things like these, and I think the authors should pay some time and attentions to revise these expressions to improve readability of the paper, and more importantly avoid confusions in understanding the meanings.
Thank you for your treasured opinions.

Reviewer #3:
Minor Concerns:
Figure 1 A: The orientation of the upper dichroic mirror (not filter!) is wrong. The lower dichroic mirror is not labelled.
The upper dichroic mirror in figure 1 is corrected.
The lower dichroic mirror in figure 1 is labeled.

Figure 3: I still think the SHG signal of the stroma is quite weak and inhomogeneous compared to other published data. See e.g. Fig 9 in Annals of Anatomy, 188, 5, p 395-409 (2006); www.sciencedirect.com/science/article/pii/S0940960206000513 or Fig. 9 in Latour, Gaël, et al. "In vivo structural imaging of the cornea by polarization-resolved second harmonic microscopy." Biomedical optics express 3.1 (2012): 1-15.
The live imaging platform allows visualizing of a murine ocular surface at the cellular-resolution for 11 hours. For long-term live imaging, SHG signals are relatively weak because the laser power is set at minimal to avoid photo-bleaching and tissue damage. We can also adjust the laser power to approach higher SHG signals; however, we chose the images using long-term conditions to avoid photo-bleaching or photo-damages.

Line 95-96: The laser description is still not clear. MaiTai DeepSee and Tsunami are both lasers. Do you use one of them or both or do you mean either one of them can be used?
We used Mai-Tai DeepSee as a laser source and the sentence is corrected. A wavelength-tunable ULTRAFAST Ti: Sapphire laser was used as the excitation source. (line 95)

Line 68: "helps to lubricate of the eyes" should read "helps to lubricate the eyes"
The sentence is corrected. (line 68)

Line 94 "upright microscopy" should read "upright microscope"
The sentence is corrected. (line 94)

Line 95,96 Do you mean you use two lasers (MaiTai DeepSee + Tsunmai)?
MaiTai DeepSee with Tsunami oscillator 880 nm 940 nm. Which wavelength was used for SHG imaging?
We used ULTRAFAST Ti: Sapphire laser as the excitation source. In addition, the SHG signals were collected by 880nm.

Line 102 upper laser power limit of 70 mW: Why? How was that power level derived?
We explored the effects of various power laser, ranged from 40 mW to 120mW, on cornea and conjunctiva in vivo (our unpublished data). We found that the phenomenon of photo-bleaching occurs when the laser power was over 70mW. Therefore, we set the maximum of laser power is 70mW.

Line 103 "..microscopic design were shown.." should read "..microscope design is shown.."
The sentence is corrected. (line 104)

Line 200 "was listed below" should read "is listed below"
The sentence is corrected. (line 201)

Line 272 Please correct sentence Scale bars in Fig. C and Fig. D are..
The sentence is corrected. (line 272)

Line 282 "across" should read "over"
The sentence is corrected. (line 281)

Line 287 clarify reference "2120"
The sentence is corrected. (line 287)

Line 306 "enables" should read "enable"
The sentence is corrected. (line 306)


Reviewer #6:
Why is there no "discussion" section in revised manuscript? I think "discussion" section is needed and important.
The discussion is re-written. (line 269-306)

1) Figure 1A is largely improved, but the spec of MPM is lacked. Which scanner do you use, galvano or resonant? This thing has a profound effect on the observation conditions (scan speed(fps), scan size etc). In the same way, what kind of PMT set up do you use? Is your setup NDD? These information of MPM may be included in the "Table of materials".
1. Galvano, GVS002, Thorlabs
2. PMT, H7422A-40, Hamamatsu
3. Yes, it is non-descanned detectors (NDD)
The detailed information about scanner and PMTs is included in the Table of materials

2) As for the laser power, the authors provided the exact power on sample in "Point-by-point responses". Please add this to the manuscript, because this information is very important. The reason is that the loss of laser power depends on the setup.
The sentence is corrected. (line 101)
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