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We are very grateful to the reviewers and editorial board for their careful evaluation and constructive suggestions that have significantly improved our manuscript. We have answered all their questions (in blue) and revised the manuscript accordingly. As requested by both reviewers, we have modified the title and abstract to emphasize the applications of this protocol. In addition, we have revised the text in our manuscript to reduce overlap with our eLife paper, corrected several grammatical errors and typos, and removed the commercial language.

Editorial comments:
The manuscript has been modified and the updated manuscript, 60769_R0.docx, is attached and located in your Editorial Manager account. Please use the updated version to make your revisions.
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
We have carefully read our manuscript and corrected several grammatical errors and typos.

2. 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].”
Our paper was published with a Creative Commons CCO public domain license and permissions are not needed to reproduce figures. We have uploaded the information on the copyright permission from eLife into our Editorial Manager account. The citation on the figure legends has been modified to “This figure has been modified from27.”, being reference 27: Ballesteros, A., Fenollar-Ferrer, C. & Swartz, K. J. Structural relationship between the putative hair cell mechanotransduction channel TMC1 and TMEM16 proteins. Elife. 7, doi:10.7554/eLife.38433, (2018).
3. 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 check the iThenticateReport attached to this email.
We have thoughtfully revised our manuscript to reduce the sections that presented some overlap with our previously published work.

4. JoVE cannot publish manuscripts containing commercial language. This includes company names of 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.
We have removed all the commercial language from our manuscript. 
5. Please do not use more than 1 note for each step.
Our protocol has been modified to include a maximum of 1 note per step.
6. Please avoid long steps/notes (more than 4 lines).
The steps and notes of our protocol have been modified to be no longer than 4 lines. 
7. Step 1.1: Please write this step in the imperative tense.
We have written this step in the imperative tense. 
8. Step 1.2: Please write this step in the imperative tense.
As suggested by reviewer number 2 (comment 5), we have removed this step due to its limited relevance for a successful outcome of this protocol. 
9. Please do not abbreviate journal titles for references.
We have revised our references and removed any abbreviations.
10. Please remove trademark (™) and registered (®) symbols from the Table of Equipment and Materials.
Commercial symbols have been removed from the Table of Equipment and Materials. We have also included information on the shaker that was used in our experiments. 
11. Please sort the items in alphabetical order according to the name of material/equipment. 
We have alphabetically ordered the items listed in the Table of Equipment and Materials.
Reviewer #1:
Manuscript Summary:
This paper provides an important new methodology for assaying the presence of functional mechanotransduction (MET) channels in cochlear hair cells. Ballesteros and Swartz describe the use of fluorescently-tagged 3 kDa Dextrans molecules to assay cellular uptake in mouse cochleas. The protocol is well described and images convincingly show specific uptake of fluorescent Dextrans by stereocilia, where sensory mechanotransduction channels reside, in addition to endocytotic entry in the cell body. Furthermore, when tip links are broken or mechanotransduction channels are pharmacologically blocked, dextrans uptake is abolished, implicating that the route of entry into stereocilia is through functional MET channels. This is an important methodological paper that could be useful for many labs assaying mechanotransduction function in cochlear hair cells.
Major Concerns:
None
Minor Concerns:
I have only minor comments that would improve the impact and utility of the paper.
1) Perhaps amend the title and abstract to emphasize that the dextran uptake experiments can be used to assay functional mechanotransduction channels. That is the major use of this method as presented.
We are trying to cover both pathways of uptake in the title, and the presumed endocytic mechanism doesn't require functional MET channels. However, to partially address this issue and the related one by reviewer #2, we have added '..live and functional..’ to the title before “..hair cells..” and we have mentioned the specific goal of using the assay to assay functional MET channels in the abstract.
2) Have the authors attempted this method in vestibular hair cells? If so, it would be noteworthy to include that information and any similarities/differences in the protocol for cochlea/vestibule. It is not necessary to include a detailed description of dissection of the vestibule, however.
This is an excellent point, but we haven’t tried vestibular hair cells yet. 
3) The authors note that prolonged exposure to dextrans, even dextrans larger than 3 kDA, can lead to superficial labeling of stereocilia. This is distinct from the dextrans that are presumably entering through the functional mechanotransduction channels. It would be important to include details about how to differentiate between this nonspecific labeling and the desired uptake.
We observed that the 10kDa dextran-TR labels the surface of the stereocilia of all the hair cells (Figure 4A) while the 3kDa dextran accumulates at the tips of the shorter stereocilia rows and labels the stereocilia core (Figure 3C). We have now included an enlarged image of a couple of IHCs displaying the superficial labeling of the stereocilia observed with the 10kDa dextran (Figure 4A, inset). We hope that this would help the reader to differentiate between the labeling of the 3 and 10 kDa dextran-TR. However, because this difference would be hard to appreciate using conventional confocal microscopes (see new paragraph in the discussion), evaluating the dextran accumulation at the cell body would be a better way to differentiate between the uptake of these two dextrans.
[bookmark: _Hlk22118000]4) It would also be important to include a bit that explains that a proportion of mechanotransduction channels are open at rest due to tension on the channels from tip links (i.e. in the absence of stimulation), and it is because of this that the dextrans are able to enter stereocilia in the absence of stimulation.
[bookmark: _Hlk21703298]This is an excellent point. We now state that some MET channels will be open at rest due to tension on the channel by the tip links (Beurg, M, Nam J, Chen Q, Fettiplace R. J Neurophysiology, 2010. and Johnson SL, Beurg M, Marcotti W, Fettiplace R. Neuron. 2011). We added gentle shaking of the explants to increase the open probability of the MET channel. We also included more detailed information about our shaking conditions in the protocol and information on the shaker in the Table of Equipment and Materials. 
5) The authors describe some control experiments that suggest that the dextrans is entering through the MET pore (Figure 5). It would be helpful for them to suggest even more precise controls—is Dextrans uptake abolished in mice in which MET is genetically abolished (i.e. Tmc1/2 dKO mice)?
We now mention in the result section these control experiments that were recently published in eLife (Ballesteros, A, Fenollar-Ferrer, C. and Swartz, K. J. eLIfe. 2018). 
6) Have the authors tried this experiment at other early postnatal ages (P0-P8). They report use at P8, but previous work by the Ricci/Holt/Geleoc labs show that cochlear mechanotransduction currents are measurable between P0-P2 in the base of the cochlea.
This is an excellent point, but we have not looked at ages other than P6.
7) Are there any indications for why the uptake is so slow relative to FM1-43? FM1-43 takes seconds, while dextrans take 1.5 hours. If the bundles are stimulated (to increase the open probability), does the rate of uptake increase?
In the discussion, we mention that the lower permeation rate of the dextran is likely due to its larger size. The styryl dye FM1-43 (0.56 kDa) labels the hair cell body in seconds while the Texas Red-labeled aminoglycosides (1.29-1.43 kDa) need longer times of 30-60 min to label the hair cell body (Alharazneh, A., et al. Plos One. 2011). These two molecules permeate through the MET channel, so if the 3kDa dextran-TR permeates using the same permeation pathway, we would expect it to take a longer time due to its larger size. We have not attempted experiments to determine whether the stimulation of hair cells increases the update of dextran. 
8) Are these results unique to Texas-Red-3KDA dextrans, or can you use any fluorescently conjugated 3 kDa Dextrans?
We have included a paragraph in the discussion to address this question. We would expect hair cells to uptake other small cationic dextrans like the 3kDa dextran-TR but not anionic dextran based on the cationic-selectivity of the MET channel.  In our recent eLife paper, we report that we do not see uptake with the negatively charged 3kDa dextran-FITC (Figure7-figure supplement 1. Ballesteros, A, Fenollar-Ferrer, C. and Swartz, K. J. eLIfe. 2018). 
9) Summary (Line 20) should read "Uptake of fluorescently-labeled dextran….can be used to assess for functional mechanotransduction channels"
We have changed this sentence accordingly. 
10) The text should be checked carefully for grammatical errors and typos.
The manuscript text has been thoroughly checked for grammatical errors and typos. 
11) Some descriptions in the introduction should be slightly modified to allow for multiple interpretations of current data.
a. Line 55—"Increasing experimental evidences indicate that….TMC1 is the MET channel in mature hair cells" should be changed to "Increasing experimental evidence indicates that TMC1 is a component of the MET channel in mature hair cells."
We thank the reviewer for this suggestion and have changed this sentence accordingly. 
b. Line 58—"the tip-link responsible for mechanical gating" should be changed to "the tip-link responsible for transmitting mechanical force to the channel". It has not been demonstrated that the tip-link gates the channel, although this is one hypothesis.
We have changed this sentence accordingly. 
12) Change tense in 1.1 and 1.2 to present tense to make consistent with rest of protocol. As opposed to what you did, what do you suggest the reader do?
Step 1.1 has been edited accordingly.  Step 1.2 has been removed following reviewer’s 2 comments on its limited relevance for a successful outcome of this protocol.  
13) Some portions of the protocol should be clarified to assist the reader/viewer
a. Section 2
i. For the dissection portion of the protocol (Section 2), it would be helpful to reference the figure images for each part of the dissection in Figure 1.
This is an excellent suggestion. We have now referred each dissection step of the protocol with its corresponding panel of figure 2. 
ii. 2.9 should read, "Place both temporal bones in the 35 mm dish and make sure they are covered with L15 media"
We have modified this sentence accordingly. 
iii. 2.10 please spell out acronyms (WF10x) and (ACE)
We have spelled WF10x and clarified the type of light source used. 
iv. 2.12—the authors note to place media in a Pyrex 9 depression plate, but perhaps a note here could also indicate that any standard cell/tissue culture well plate could be used for this.
We are unfamiliar with the use and performance of cell/tissue culture wells for incubation of the organ of Corti explants and thus can’t comment on it. We have always used a glass 9-wells depression plate for incubation of our tissue explants. 
b. Section 3
i. Make a new 3.1 that includes how stock solutions of Dextrans are made and stored (i.e. move the note at the end of the section to the beginning as 3.1)
We have moved this note to the beginning of section 3 and named it as step 3.1. 
ii. include a note to protect Fluorescently labeled dextrans from light.
We have included a note at the end of section 3 describing the procedure we follow to protect the fluorescently labeled dextran from light during the incubation with the tissue. 
c. Section 4
i. General—how long are washes performed, and do they require shaking (applies to 4.1, 4.2, 4.3, 4.5, and 4.7)
We have now included more information about the washing steps of our protocol. 
ii. 4.4—if possible, it would be helpful to show a diagram of the tectorial membrane and Reissners membrane, or a micrograph showing it being removed. Removal of the tectorial membrane is difficult but critical because it is a source of high background labeling that can cause misleading results. Would be very helpful for the reader/viewer.
We agree with the reviewer that it would be very useful to show this step, but unfortunately, we don’t have a camera attached to our dissection microscope that would give us enough resolution to illustrate it. We hope to capture this step in the video protocol.
d. Section 5 
i. Since many readers/viewers will not have access to a super-resolution microscope, but could still find the dextran uptake protocol useful, perhaps the authors could mention alternative imaging strategies (with conventional confocal microscopy or deconvolution microscopy).
We have added a paragraph in the discussion addressing the use of conventional confocal microscopy, including deconvolution, to visualize and evaluate the uptake of dextran in inner ear hair cells. 
14) Discussion
a. can the authors include a Citation for molecular weights of the Dextrans?
The information on the molecular weight of the dextran was obtained from the product information provided by the company that commercializes the dextran.  We have included a citation directing to this information.
Reviewer #2:
Manuscript Summary:
This paper describes a protocol to label hair cells with a functional mechanotransduction (MET) channel. The authors use a fluorescent dextran that is 3 kDa in size. Tissue is dissected from the cochlea and incubated in the fluorescent dextran for 2 hours. The dextran specifically labels hair cells with a functional MET channel and is excluded from hair cells with a non-functional channel. Hence the protocol would be of interest to researchers involved in hearing-related studies. I had no major concerns with the manuscript which was on the whole well written and had a clear description of the protocol.
Major Concerns:
None
Minor Concerns:
1) I thought the title should specifically mention 'functional' hair cells as this is the crux of the story. This would help to distinguish it from the use of antibodies that could otherwise be used to simply label hair cells.
We have added 'live and functional' to the title as suggested. Now it reads "Dextran labeling and uptake in live and functional murine cochlear hair cells.”
The steps listed would appear to lead to the desired outcome. I had only a few minor queries for the protocol:
2) Washing steps listed in lines 170, 180, 188, 193 and 194 (steps 4.1, 4.3, 4.7): How long were the washing steps? Is it simply wash buffer on and then remove or is there a short incubation?
We have included more information about the washing steps of our protocol. 
3) On Line 145, the note regarding performing the steps under the stereomicroscope should go before step 2.10:
We have moved this note accordingly, and it is now before step 2.10 of our protocol. 
4) I wonder whether the fact that lysine-fixable dextran is critical (mentioned in the discussion, line 335) should be included as a note in the protocol
We have now included an additional note after step 3.1. on the requirement for the use of lysine-fixable dextran.
5) Line 97 under Protocol - I thought the mouse breeding procedure was not necessary to the overall protocol. You could just state the strain of mouse that was used.
We have removed step 1.2 due to its limited relevance for a successful outcome of this protocol. However, we have maintained step 1.1 since keeping a good track of the age of the pups is relevant for these experiments. Step 1.1 has been edited to maintain the verb tense consistency through the protocol. Information on the wild type mouse strain used in these experiments is included in the Table of Equipment and Materials. 
6) Line 154 2.13. Place at least three dissected cochleae on each well. Should the number of dissected cochleae per well be a recommendation rather than a requirement.
We believe that the use of replicates is as important as repeating the experiments three times, especially went working with live animal samples (Replicates and Repeats. Vaux, L.D., Fidler, F. and Cumming, G. EMBO Rep. 2012). We found some variability in our experiments, mainly due to damaged tissue or non-functional hair cells, and the use of replicas helped us to identify and interpret these differences. 
7) Line 163 3.3. Incubate at room temperature for 2h with gentle shaking by using an orbital shaker. Is there a way to indicate how gentle is gentle. A setting?
We have now included in the protocol more detailed information on the shaking conditions used during the dextran incubation. The catalog number of the shaker used in these experiments has been included in the Table of Equipment and Materials.
8) Line 190 4.6. You mention a specific fluorophore for phalloidin but not for dextran. Readers would need to ensure that the 488 label is different to the fluorophore used on the dextran. You could suggest which specific fluorophore that you used for your experiment (you do this in the list but not in the protocol).
We have added a sentence clarifying the color of the conjugated phalloidin that was used in combination with the TR- or FITC-labeled dextran. 
I think it might be worth mentioned or discussing whether the protocol would work on older mice? You mention younger mice in the discussion, but what about older tissue?
In the discussion, we mention why we choose P6 mice due to the expression of TMC proteins and the appearance of MET currents. We have added a brief comment on additional complications that may be encountered when studying older mice. 
9) Figure 2 - What are the tissue damaged regions? Is this damage from forceps or handling. It would be worth mentioning why there are damaged regions and whether any damage was specifically inflicted in order to demonstrate cells with no dye uptake.
We have added more information about the damaged tissue shown in Figure 2 and 3. Now the sentence in the discussion reads: “……..we observed unspecific labeling of hair cells and the surrounding supporting cells when the tissue was unintentionally damaged with the forceps during dissection before dextran incubation (Figure 2B and 3B)”
10) Line 209 Have you defined NA in the paper?
We have now defined NA in the manuscript. 
11) Order of figures. Figure2A is mentioned first.
We have removed the citation to Fig. 2A in the introduction. 
A few other minor points that I noticed along the way:
12) Line 43 "…protrude from their apical region. The mechanically stimuli deflects…" Do you mean Mechanical stimuli deflect…
We have changed this sentence accordingly and thoroughly revised the manuscript test for grammatical errors and typos. 
13) Line 70 "…explants with a little bit of a larger molecule, 3 kDa dextran fluorescently…" A little bit larger is a rather vague term.
We have removed the words “a little bit of a” from this sentence. Now this sentence reads “...explants with a larger molecule, 3 kDa dextran fluorescently…..” 
14) Line 73 "…composed by many D- glucose molecules bond by…" Do you mean bound?
We have changed this sentence accordingly. 
15) Line 132 2.6. "Make and incision form the back to the frontal…" Do you mean Make an incision from…
We have changed this sentence accordingly. 
16) 261 "…observed a uniform diffuse fluorescence signal along the stereocilia with enrichment at the tips of the shorter stereocilia rows where the MET channel 262 is located.." This sounds contradictory?
To clarify this sentence, we have removed the word “diffuse”. 
17) 320 "…than loads of practice and patience" Just sounded a little colloquial.
We have removed the word “loads” from this sentence. Now it reads “…other than practice and patience.”. 
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