[bookmark: _GoBack]We thank the editor and reviewers for their detailed comments and suggestions, which have helped us improve the manuscript significantly.  Please find below a detailed response to all of the reviewers’ comments.  The reviewers’ comments are shown in black font and our responses are shown in blue font.

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.
2. Please revise lines 65-67, to avoid textual overlap with previously published work.
We are unclear on the overlap between this sentence and previous work, however we have rephrased it to now read:
“To analyze the axonal transport of neurofilaments in neurofilament-rich axons using fluorescence microscopy, we use a fluorescence photoactivation pulse-escape method that we developed to study the long-term pausing behavior of neurofilaments in cultured nerve cells”

3. Authors and affiliations: Please provide an email address for each author in the manuscript.
We have added email addresses for the non-corresponding authors.

4. Please revise the Protocol to contain only action items that direct the reader to do something (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.”
All instances of the phrases “could be”, “should be” and “would be” have been replaced with wording more appropriate to authoritative instructions.

5. In the JoVE Protocol format, “NOTE” should be concise and used sparingly. They should only be used to provide extraneous details, optional steps, or recommendations that are not critical to a step. Any text that provides details about how to perform a particular step should either be included in the step itself or added as a sub-step. Please consider moving some of the notes about the protocol to the discussion section.
Several of the notes have been removed, others have been shortened and rephrased, and some have been moved to the discussion section. The remaining notes are those parts of the protocol which are critical information for the understanding of each step yet are not imperative directions.

6. 3.1: Please specify the age, gender and strain of mouse used here. Please also specify the euthanasia method used.
We have added information on the sex and strain of the mouse used in the representative results alongside the age, and have added the following sentence:
“Mice of at least 2 weeks of age, both male and female, have been used for this experimental paradigm, and the appropriate age and sex of mice should be determined by the researcher depending on what is being tested in the study.”
The euthanasia method used here has also been included in step 3.1.

7. 5.4: Please specify the excitation and emission filters used.
We have added details on the emission filter (525/50 nm) and removed reference to the excitation filter. In this protocol, a 488nm laser is used with no additional filter on the excitation side.

8. 5.6: Please specify the settings.
The wording has been changed to clarify that the settings to be used in 5.6 are those used in 5.4.

9. Figures: Please include a space between the number and the units of the scale bar.
We have added a space between the number and units in Figure 1.

10. Table of Materials: Please sort the materials alphabetically by material name.
The Materials table has been sorted appropriately.


Reviewers' comments:
Reviewer #1:

Manuscript Summary:
How it imagine NF transport in vivo (sic).

Major Concerns:
None

Minor Concerns:
None

Recommendation:
I strongly support this. The Brown group at Ohio State is the only one capable of doing this kind of thing and it's essential that others can too.

Reviewer #2:

Manuscript Summary:
In the manuscript "Imaging and Analysis of Neurofilament Transport in Excised Mouse Tibial Nerve", Boyer et al. present a fluorescence photoactivation-based method for determining neurofilament transport rates in mouse peripheral nerves. This is a useful technique, and should be of interest to anyone working on axonal transport processes. In general, the protocol is laid out very clearly, with enough detail given to ensure reproducibility by readers, and with all required controls and corrections included. This method involves several steps (e.g. nerve dissection and prep, chamber setup, imaging setup) that are difficult to communicate in standard written protocols, and should thus be a good candidate for publication as a JOVE video.

Manuscript comments:

1) It is somewhat misleading to refer to the technique as "in vivo" (e.g. in the abstract) as clearly the animal is dead and the tissue removed from the animal by the time the experiment occurs. "Ex vivo" is the more appropriate term and the authors do use this term in the manuscript - but this should be consistent throughout.
We do agree that the term “in vivo” was used somewhat inappropriately, and have replaced this phrase with in situ in several places. Our intent here is to convey that both the radiolabeling assays used previously, and the pulse-spread/escape approaches described here, measure the movement of neurofilaments in axons as they are in the animal, as opposed to in vitro. The phrases in vivo, ex vivo, and in situ, are now used more consistently.

2) The instructions for assembly of the perfusion chamber as well as the nerve prep are difficult to follow based on the text and Figure 1 only. I expect the video will be much easier to understand in this regard. However, if the text is to stand alone as an instruction/protocol, I would suggest that some intermediate snapshots from the assembly/nerve prep procedure are included as an additional figure.
We have added extra panels to Figure 1 which should make the assembly and preparation easier to understand. The additional images, along with the video, should make the assembly clear.

3) Step 5.5 - Could the authors include data to show that this step does indeed improve signal-to-noise and, more importantly, does not cause photo-toxicity due to the prolonged illumination with high laser power?
We have revised our language to clarify that this step is not essential, but we have found it to be beneficial.  To show data to support this would add another figure and we already have 4 figures.  While it is impossible to rule out any phototoxicity associated with fluorescence imaging, we should note that even at 5x laser power (25% on our system), the intensity is still very low because we are using spinning disk confocal microscopy which spreads the light that would normally be focused into one spot across 20,000 spots.  Moreover, using the morphological criteria that we describe (mitochondrial fluorescence and morphology, in particular) we do not see any evidence of toxicity associated with this bleaching step.

4) Step 5.7/5.8 - Some additional clarification is required on how to ensure that the size of the ROI is exactly the same from experiment to experiment. Most microscope systems allow users to save ROI parameters to help with this. (note the authors actually do this in step 5.11, but I think a reference to this would be useful at this point in the protocol)
The exact width and orientation of the activation ROI will vary from field to field because the number of axons being activated and their angle with respect to the camera will vary. However, the length of the  activation ROI in the axial dimension of the axons is kept constant by using the measurement line as a guide, as described in step 5.7/5.8. The video should clarify how this maintains a fixed window length.

5) Step 5.9 - Clearly getting the PA settings right is crucial to the success of the entire experiment. I feel that the guidance given by the authors on how to optimise PA settings is too general. Could they perhaps suggest a more step-by-step approach to setting up PA? E.g. would a sequence of laser pulses of increasing power be a good way to find optimum settings? Is exposure time or laser power more important in determining PA efficiency and photo-bleaching? Which should be optimised first? Which tools could be used to verify the PA setup is working on a given system before commencing animal work?
This is a helpful suggestion.  We have added a series of steps (5.9.1-5.9.4) detailing how photoactivation settings can be determined, assuming that the reader uses a similar photoactivation system. Adjusting either laser power or exposure time (or in the case of these steps, number of exposures) will increase the total photon load on the activation area, however as laser power adjustment is often nonlinear with respect to output, exposure time allows finer control. Pulse number is used here as it allows a simple quantization of exposure increase (e.g. 1, 2, 3 pulses), as well as a brief time between pulses (in the case of the FRAPPA galvo-scanning system, the time to scan all other pixels) which reduces photobleaching (T. Bernas, M. Zarȩbski, R.R. Cook, J.W. Dobrucki. Minimizing photobleaching during confocal microscopy of fluorescent probes bound to chromatin: role of anoxia and photon flux. Journal of Microscopy. v.215(3). 2004.). No tool is suggested for the PA optimization, as plotting the fluorescence after activation versus exposure time and/or pulse number should be sufficient to tell whether activation is working.

6) Step 5.10 - Do the authors have some data that shows the effect of the 1-minute delay prior to commencement of imaging? They quote figures of 5% and 20% for widefield and confocal systems respectively and it would be good to show where these numbers come from.
Data on this is found in the  reference that we cite in that step of the protocol (Bancaud, et al. 2010).

7) Step 5.12 - How many axons / fields of view should be acquired from a single nerve?
We have added a sentence to the penultimate paragraph of the Discussion to address this.  The number of myelinated axons obtained per field of view will vary widely depending on the age of the animal and the location along the nerve (axon diameter and therefore packing changes with age and distance along the nerve), as well as other anatomical features of a given field (e.g. number of Remak bundles). A single field of view contains 9-20 axons, or which about 1-6 are typically analyzable. The number of fields of view that can be analyzed in one nerve in one imaging session will depend on the amount of time taken to extract the nerve, assemble the perfusion chamber and prepare the microscope, as well as the amount of time taken to find each suitable field of view (axons are in focus for the full width of the field and linear) and length of timelapse. The only limitation to the number of fields acquired is the 3 hour postmortem window. With proficient dissection, we are typically able to acquire 10-minute timelapse image series in 5-8 fields of view for each nerve.

8) Step 5.12 - Are there changes during the first 3 hours - i.e. is there data the authors could show to demonstrate that the transport kinetics do not change during the first 3 hours after dissection? From our own experience (admittedly with fast axonal transport cargoes and a slightly different setup), transport rates in sciatic and tibial nerve start to slow down after one hour post-dissection. So if the author's preparation produces stable transport rates for 3 hours, it would be interesting to see that data explicitly.
In the cited Walker et al. (2019) paper, data is shown on mitochondrial transport rates using this experimental setup. We did not observe slowing of mitochondrial transport over the course of the first three hours. We have not investigated whether neurofilament transport specifically changes during these 3 hours, but the mitochondrial motility data demonstrate that the preparations are viable.

9) Step 7 - It is not clear at this point whether the authors intend for readers to carry out bleach correction experiments on each experimental day or whether a general reference set it used. This should be clarified. Arguably, if imaging and activation settings are kept constant between sessions, the bleach reference could be re-used. Aside from the additional time and cost, this is mostly a question of whether the use of additional animals on each experimental day is justified and required for this purpose. It would be interesting to see data on the day-to-day variation in bleach correction images if the authors do indeed capture these on each occasion.
We do indeed use the same control data for a given set of experiments across many imaging sessions, as we have found that our laser power remains fairly consistent over time and all acquisition and activation settings are kept constant in all sessions. To clarify this and address the reasoning for it, we have added the following to the Discussion:
“The average bleaching kinetics determined in this way are then used to correct the experimental data.  Since it is not practical to perform a separate bleaching calibration in each imaging session, a single calibration must be applied to multiple sessions spread over many weeks.  A disadvantage of this approach is that it does not account for variations in laser power/illumination intensity from day to day, which should therefore be monitored.”

Perhaps the authors could also comment on other possible ways to obtain bleach correction images that do not require additional nerves prepped in inhibitory saline. One straightforward way would be to photoactivate an entire field of view, carry out the time lapse imaging as usual, and the quantify the decline in fluorescence in a small central ROI of the image. Even though transport is still carrying on under these conditions, the length of time for which the axons are imaged/analysed for (i.e. 5-10 min) would not be long enough for unlabelled material to reach the centre of the field of view. Everything being transported in and out of the small central ROI would be similarly exposed to photobleaching during the entire experiment, with a net-zero effect on transport. Any decline in fluorescence would be solely due to photobleaching.
This is an excellent suggestion by the reviewer, and in fact this “intrinsic correction” was our original method of photobleach correction. We have included it in the discussion as an alternative method, however it can overestimate the bleach rate substantially when the neurofilament transport rate is fast because in this case some of the loss of fluorescence is due to transport not photobleaching. The data presented in this manuscript are from a population in which intrinsic bleach correction is frequently appropriate, however in some of our yet-to-be-published data the transport rate is sufficiently high to preclude intrinsic correction.

10) Based on the lack of yellow highlighting, it seems that the entire image and data processing workflow will not be shown in the video. As there are quite a few processing steps, and as these are critical for creating a meaningful output, this section is crucial. In my opinion a series of screenshots would make this easier to follow, either as part of the video (preferably) or as an additional figure. For example, the alignment of the ROIs described in step 8.3.5 and 8.3.6 is somewhat difficult to understand without visual guidance.
We excluded the analysis steps because of the 2.75-page limit on the number of protocol steps that can be shown in the video. We will ask the editors whether it would be possible to include more steps in the video, as we agree that it would be helpful to show the analysis process.

11) The calculations presented in the Representative Results section seem to assume that individual neurofilament polymers do not change direction. Can the authors demonstrate that this is a valid assumption for the timescales of the experiment? If not, would it not be necessary to include additional terms into, for example, the equations on line 523 to account for the fact that polymers could return from the flanking windows to the central region? This would then affect the estimates of average velocities (line 548).
We do not make this assumption.  When the center window is activated all neurofilaments in all kinetic states become fluorescent. At short times after activation the only thing that contributes to the fluorescence in the flanking windows are the fractions and of neurofilaments in the anterograde and retrograde motile states at the time of activation, resulting in a linear increase in the flanking windows.  These fractions are determined by the reversal rates and  which we do not know individually, but whose ratio can be estimated using the slopes and . We have revised Eq. 2 to indicate this.  

12) Line 590/591: Could the authors comment on how these rates compare to estimates obtained using "traditional" methods such as radiolabelling? Perhaps a short paragraph on this topic could be included in the discussion?
We now address this in the penultimate paragraph of the Representative Results section. A separate experimental paper using the approaches described here is in preparation, and that paper will address this issue more thoroughly, including much larger data sets and in animals of different ages.

13) Line 670/671: Could the authors show/reference data to demonstrate this is indeed the case?
This comment referred to the sentence "As the variation between individual axons is as broad as that between nerves, it is possible to use each axon as a separate sample for statistical analysis.”  We have removed this line from the discussion, as there isn’t enough space within the confines of a JoVE article to include such data, and this analysis requires a larger data set than that which is included in this article.

14) One thing that I feel is missing from the Representative Results section is a demonstration that the novel pulse-spread technique can detect changes to neurofilament transport in different experimental conditions. The authors do comment on the number of axons required to achieve sufficient statistical power; however, it would be helpful to see a dataset where a significant difference in transport rates has been observed between experimental conditions to demonstrate the utility of this method.
To address this, we have included an additional figure (Fig. 4) which includes example images from axons pretreated with deoxyglucose and iodoacetate as well as neurofilament transport rate and velocity measurements from one nerve perfused with normal saline, and two nerves with inhibitor saline. This small data set is sufficient to show significant differences in both transport rate and population velocity between inhibited and uninhibited axons. We are currently preparing a manuscript which includes larger data sets in line with our suggestions on sample size in the Discussion.

Figure 1 - labels are low-resolution and difficult/impossible to read in my copy (especially panel B).
The figures as submitted are 300dpi with all fonts at least 12 points, and as such should be readable. We are unclear as to why the images that the reviewer received were of low resolution.



Reviewer #3:

In this manuscript, the authors present two related methods to measure axonal transport of neurofilaments. The methods are based on the use of transgenic mice that express neurofilament M linked to photoactivatable (pa) GFP. Nerves are isolated from the mice, placed in a perfusion chamber and axons (myelinated large caliber ones) are imaged. The labeled neurofilaments are photoactivated in a restricted section of the axons, and their dispersal is quantified. Approaches to correct for illumination inhomogeneity, bleaching and drift are introduced and discussed.
Pulse-escape refers to a method in which the fluorescence within a short photoactivated segment is followed over time. In pulse-spread, a longer segment is activated; the fluorescence within this segment and in adjacent proximal (retrograde transport) and distal (anterograde transport) segments is quantified. The first method allows calculating an average transport speed, without providing information about differences in anterograde and retrograde transport. The second provides information about transport bias as well.

The technical aspects of the methods are described comprehensibly and in a manner which should allow others to repeat these types of experiments. However, it is my impression that the theoretical description of the analysis is less complete.
Following are my comments on the manuscript and figures (order as in manuscript):

1. Is oxygenation performed by bubbling with 95% oxygen gas, or 95%/5% oxygen/carbon dioxide (carbogen)? The composition of the saline, which includes sodium bicarbonate implies the use of 5% carbon dioxide, however this is not specifically mentioned. Do gas bubbles sometimes form in the imaging chamber?
The oxygenation indeed uses carbogen, and while this was included in the materials list, it is now explicitly stated in the protocol as well. Additionally, we have included the following text in a later step to account for the occasional formation of bubbles in the perfusion chamber:
“Changes in temperature may cause bubbles to form in the perfusion chamber due to outgassing of the solution. If bubbles form, briefly increase the solution flow rate by 5-10x until bubbles clear the chamber.”

2. In my experience with experiments involving paGFP, it is critical to minimize light exposure during the preparation phase, to avoid inadvertent activation of paGFP prior to the commencement of the experiment. Such activation is very detrimental to the SNR during the experiment. This is true for any environmental light, as well as light used during the surgical procedures. It is probable that using filtered light (to remove violet/blue components) can help in this respect. I do realize that the prebleaching step solves this issue partially, but it is better to minimize it apriori.
We have not specifically explored the potential for incidental paGFP activation during preparation steps, however our SNR (as is now reported in step 5.4) remains quite high and, as noted by the reviewer, our pre-bleaching step should minimize the effect of incidental light exposure. We have added the following to step 3.7 of the protocol and to the discussion to address this possibility:
“Note: In all steps including and following dissection  of the tibial nerve, avoid unnecessary exposure to ambient blue and violet light to minimize possible activation of paGFP in the nerve.”

3. It would be helpful to indicate where the nerve sheath should be grasped in 3.11.
We have added the following to the text to clarify this, while the video should clear up any further confusion:
“grasp the sheath proximally and slowly pull towards the distal end of the nerve””

4. The descriptions given by the authors related to laser power etc. are not very helpful. The specific power of the lasers that should be used is significantly dependent on a very large number of factors which will differ between systems: the full power of the laser, the transfer efficiency of the optical components, the numerical aperture of the objective, the specific color filters used etc. It would be more helpful to indicate what is the desired SNR, and how much bleaching is acceptable during an experiment.
We agree.  We have included the following sentence in step 5.4 to address this:
“After photoactivation, the ideal imaging settings will produce a signal-to-noise ratio > 8 and photobleaching of less than 25% of the original signal over the course of 20 images.”

5. The authors indicate in 5.5 the necessity to perform a prebleaching step to reduced autofluorescence. As indicated above - autofluorescence is only part of the reason that green fluorescence may be observed at this stage.
The following has been added to step 5.5 to include the possibility of other sources of fluorescence being pre-bleached:
“…and other sources of unwanted fluorescence…”

6. In 6.4-6.5 the authors use different terms to refer to acquired images. "25 fields of view", "acquire a stack of 100 images". This is somewhat confusing.
In this context, the phrases “fields of view” and “images” are referring to two different things. Fields of view in step 6.4 refers to acquiring an image, moving the stage, and acquiring another image for a total of 25 different areas. In step 6.5, the 100 images are acquired sequentially without moving the stage. The following language has been added to step 6.4 to accentuate this difference:
“moving the stage by at least 20µm in any direction between images”

7. In 6.5 - "bias offset on the camera chip" or of the confocal PMT.
We mean the camera chip.  In the case of spinning disk confocal microscopy the detector is the camera chip.  Spinning disk confocal microscopes do not use a PMT.

8. In 8.3.1: add "to the first" after "vertical".
The term “vertical” is not relative to the other arm of the angle.  By vertical, we mean upright in the image as displayed.

9. In 9.1 "each other frame" should be "each frame".
The word “other” has been removed.

10. The term "tau" is typically used to describe time constants (with units of time). The way the authors wrote the exponential formula, tau is not a time constant, but a rate constant with 1/sec units. The formula should be Aexp(-t/tau).
The τ in this formula (and other references to this rate) has been replaced with a ɣ which represents the exponential decay rate.

11. "e" is usually called the natural logarithm base or Euler's number. A natural number is any positive integer. I actually think it is more than sufficient to just write "e" without any additional explanation.
This has been corrected to read “the natural logarithm base”.

12. In my opinion it would make more sense in 9.5 to use actual time in finding the time constant of bleaching, as well as in the correction formula, because if there are any deviations in the timing of acquisition, then the correction scheme that is described by the authors will lead to an error in correction. I realize that if the time intervals are precise, this is not a problem.
We agree.  Frame number has been changed to time in both places.

13. The authors should address the possibility that free diffusible paGFP exists in the axons due to breakdown of the labeled neurofilament. It would make sense to examine by any method (for example Western blots) how much of the paGFP may not be attached to a full neurofilament protein. The existence of any quantity of free paGFP can lead to wrong conclusions.
[bookmark: _heading=h.gjdgxs]Western blotting with NFM and GFP antibodies shows a single band corresponding to the paGFP-NFM fusion protein (Walker et al, 2019) so we have no evidence for breakdown of the labeled neurofilament, and this is consistent with the known stability of neurofilament proteins in axons.  We do observe that the activated fluorescent neurofilament protein is diffusible in unhealthy axons (see Fig. 2C).  This is presumably due to calcium-activated proteolysis and disassembly of the neurofilament polymers in axons resulting from a collapse of the axon’s membrane potential and an influx of calcium. In contrast, activation of the fluorescence in a healthy axon produces a discrete activated region with sharp boundaries that spread gradually over a period of many minutes (Fig. 3A,B).  This spreading can be detected by an increase in fluorescence in the flanking windows in the pulse-spread analysis (Fig. 3F).  Treatment with glycolytic inhibitors to deplete ATP blocks this increase, consistent with the paGFP-NFM protein being non-diffusible (Fig. 4)  We have added a disclaimer in the Discussion that we cannot exclude the possibility that there is a small fraction of diffusible neurofilament protein. However, it is important to note that any such diffusible protein would exit the activated region within seconds and thus would not contribute to the pulse-spread or pulse-escape kinetics on the timescales that we measure them.  

[bookmark: _heading=h.ao6so4pgxpyk]14. In their description of the theory of the analysis of the experimental results, I was missing a more rigorous description of the formulae. For example, what are the units of the various constants/variables? For example, flux is usually defined as the movement of material across a cross section. This is not the definition the authors used. Therefore, they should make it clearer what the units are. Likewise, the authors do not clarify whether they use signs to indicate the direction of movement - in some formulae it appears that the velocities are signed, in others not. If this is not the case, please explain.
As stated in the Representative Results section, we define the flux to be the quantity of neurofilament polymer that moves past a particular location in a unit of time.  If the window size is expressed in µm and the velocity in µm/s then the flux will have units s-1.   If the velocity is expressed in µm/s, then the slopes must be expressed in s-1.  We have added a sentence to the Representative Results to explain this.  The flux of material across a cross-section is flux density, but here flux is a one-dimensional quantity (anterograde or retrograde) as it is integrated across the entire cross section of the axon.  The anterograde and retrograde velocities are considered positive so they are not signed.  The sign is shown separately to make it clear that retrograde movement is negative.  For example, the retrograde flux is expressed as . We will present a more detailed derivation of these expressions, with a more detailed description of the analysis, in a paper that is in preparation.  

15. The differential formulae appear to produce linear functions over time. I do not expect this to be the case. The authors write in the legend of figure 2 that the graphs are fit by exponents (the expected result) yet in the text (for example in line 530), they refer to slopes (of lines). Are these experiments really expected to produce linear plots in relation to fluorescence over time? This is a key issue regarding this review. The authors write that they refer to the initial 5 minutes (line 582), which is consistent with the calculation of an initial rate. What is the rest of the time lapse used for?
We have shown previously (Li et al., 2014) that the pulse-escape kinetics at later times can be used to constrain estimates of the long-term pausing behavior of the neurofilaments.  However, for the pulse-spread paradigm we use only the kinetics at short times. With both methods, the decay kinetics are well fitted by a double exponential function with a slower decay at later times.  However, we showed in Li et al (2014) that the decay is strictly linear at very early times during which motile neurofilaments (neurofilaments that are on track and moving at the time of photoactivation) leave the center window. The transition between the linear and exponential regimes, however, is smooth, especially for the large window sizes used here (see Eq.25 of Ref.8), resulting in an exponential decay which follows a linear approximation for the first 5 minutes or more (see e.g. Fig.5 in Ref.8 for a window size of ). Note that the Taylor expansion of an exponential function is linear in leading order, i.e. .  Consistently, the fluorescence increase in the flanking windows in the pulse-spread method is also approximately linear for a similar time period, and the duration of this period also increases with increasing window length. The derivation of the equations describing the linearity of the fluorescence increase at short times is beyond the scope of this protocol, but will be described in detail in a paper that we are currently preparing.  Thus, there is a sound theoretical basis for the linearity of the slopes in the central and flanking windows at short times.  

16. The sign of Jr in line 510 and 540 is not consistent.
We apologize for this oversight and have corrected the sign of jr in the formula in line 540 (now -jr/na).

17. In line 552, can one really claim that the retrograde and anterograde speeds are similar enough to assume their ratio is 1?
We thank the Reviewer for drawing our attention to this.   It is not necessary to make this approximation so we have removed it.  The expression now reads pa/pr=(sd/sp)(vr/va).  We have measured va  and vr in cultured neurons to be 0.9 and 1.1 µm/s respectively (Fenn et al, 2018), yielding a ratio vr/va=1.22.  We have added the following sentence:
“The values of vr and va can be determined by measuring the movement of individual neurofilaments in cultured neurons, as reported previously (Fenn, 2018).”

18. In 585 - the rates described for the central and flanking sections do not sum up. Are they area-corrected? Was there loss of fluorescence?
For the data shown in Fig. 3, the Reviewer is correct that the sum of the slopes in the flanking windows does not equal the negative slope in the central window.  This is at least partly because the flanking windows were not long enough to capture all of the fluorescence entering from the center window, but it may also be due to underestimation of the extent of photobleaching (see Discussion).  We have added the following explanation to the Representative Results: “Applying Eq. 3 we find that our conservation criterion is not met, indicating that we are not capturing all of the fluorescence in the flanking windows.  This is a technical limitation due to the field of view of our EMCCD camera (82 x 82 µm).   Cameras with sCMOS chips, which can have much larger fields of view, could permit the use of larger flanking window sizes.  However, we cannot exclude the possibility that this discrepancy between the central and flanking slopes could also be due, at least in part, to underestimation of the extent of photobleaching (see Discussion), which would have the effect of underestimating the positive slopes in the flanking windows and overestimating the negative slope in the central window.”  Additionally, we have added the following sentence to the end of the fourth paragraph in the Discussion: “All this having been said, it should be noted that the estimation of the directionality of neurofilament transport using our method is robust to bleaching errors (as it is for flanking window size) because it is given by the ratio of the slopes in the flanking windows and any bleaching correction is a multiplier applied to both numerator and denominator in that calculation.”

19. In the legend of figure 1, the text claims that the image of healthy mitochondria is in the top image, whereas in the figure itself they are in the bottom image. I would suggest that in both panels D and E, the healthy axons should be on the top.
The figure legend has been corrected such that the unhealthy and healthy axons are referred to properly.

20. In line 621, the formula given is correct (but see comment above about tau) only for the central ROI. The formula for the flanking ROIs should be something like F(t) = A(1-exp(-t/tau)).
The formula referred to here is for the pulse-escape experiment, which only uses a central window with an exponential decay formula. There are no flanking windows in this version of the experiment.  Flanking windows are used in the pulse-spread experiment, but the increase in the fluorescence in the first few minutes in those windows is linear, not exponential (see above). 

21. In line 643: the description of the quality of the objectives is relevant to the prior description of image flatness, rather than to image alignment. Move to the correct location.
The phrase regarding objective quality has been removed, as there is no other discussion of the impact of microscope components on image quality or flatness.

22. In. line 654: Couldn't the problem of the effect of improper alignment be somewhat alleviated by leaving buffer zones between the central and flanking ROIs?
Leaving buffer zones would not solve this problem because the flanking windows would not capture all the fluorescence that departed the activated region at short times, which is a necessary component of our analysis.  

23. I did not find any discussion of how the methods help address the pausing nature of transport of neurofilaments. This point is raised by the authors as an advantage of the proposed techniques, but is not address in the methodology section or in the discussion.
The pulse-escape analysis, i.e. the decay of fluorescence in the center window, can yield predictions regarding the pausing behavior of the filaments. The analysis has been described in detail in a previous paper (LI et al. 2014). We have added citations to this paper to clarify this point.

Technical:
The quality of the images in the review document was quite poor, making it quite difficult to assess some of the details that the authors refer to. The text is pixelated and difficult to read. The morphology of the mitochondria in figure 2 is not readily discernible, especially in the case of the punctate ones. There are a few double periods (..) in the text.
There seems to have been an issue with the figures made available to the Reviewers, as our original files were 300dpi with a font size of at least 12.  We have replaced the double periods.

To conclude - this technical description of the manner in which axonal transport of neurofilaments (or other structures) can be performed is interesting and described in good detail. The formal description of the analysis is not clear enough in my opinion.
