We would like to thank the reviewers for their comments and feedback. We believe that we have addressed all their questions and concerns, and in doing so the manuscript has been improved considerably.
Reviewer comments:
Reviewer #1: 
This work by Mahamdeh and Howard describes a method to implement interference reflection microscopy (IRM), specifically applied to imaging the dynamics of microtubules reconstituted in vitro. This method is particularly useful for two reasons:
1. The paper describes a way to implement IRM on any commercial fluorescent following a simple modification
2. The resulting imaging method is label-free, saving time and costs to produce fluorescent tubulin, and eliminating concerns about the photo-bleaching of the specimen.
The paper is to the point and succinct, however I feel that it is too succinct to present a useful guide to a wide range of readers who might want to adapt it to their specific experimental assays and equipment. Below I listed a few specific points that need to be addressed.
We thank the reviewer.

Line 36 - The field of view and acquisition speed are defined by the combination of the objective and the camera, not by the IRM method itself. Unless there is a specific reason to require big FOV and fast acquisition rate for the method to work, these constraints should be loosened.
We thank the reviewer for pointing this out. We modified the abstract. Now it reads “Using IRM, together with the image analysis software described in this paper, the field of view and the frame rate is limited only by the camera; with a sCMOS camera and wide-field illumination, microtubule length can be measured with a precision up to 20 nm with a bandwidth of 10 Hz.”

Line 37 - Axial resolution of 20 nm claimed here in the abstract is not addressed anywhere in the text. The authors should provide a method to achieve this resolution.
We modified the abstract and discussion to clarify it is length precision and we also included an example figure (Fig. 7).

Line 71 - Is there a difference in resolution/SNR resulting from using an objective with lower NA? Please comment and compare directly.
We imaged the same field of view of microtubules with the following objectives 100x/1.3, 100x/1.45 and 100/1.49 (without background subtraction). Visually, the microtubules’ contrast looked similar in all three images. Line scans supported that as well.  Being said, we understand that high end TIRF objectives are not readily available in every lab so we will redo the presented measurements using a 100x/1.3 objective as this is the more common/more affordable objective.
[image: ]
Line 93 - Spell out BRB80Figure 1, Same field of view was images using three 100x objectives at 3 different NAs: 1.3, 1.45 and 1.49. Each image is an average of 10 images without background subtraction. The line scans (matched by color to the corresponding NA) are made across the upper microtubule where the red transparent line is.

We added “Brinkley Buffer 1980 (BRB80)”.

Line 101 - Is the sample supposed to be sealed to protect from water evaporation? Any recommendations on the sealant?
We understand the reviewer concerns. We keep the sample ends open especially when doing dynamic assays as we need to add protein to the sample. To prevent the sample of drying out we add droplets of buffer at the channel ends. We added this comment to the protocol.

Line 107 - This sounds too simple to be true. Will any epi-illumination light source work? Hg lamp, LED array, laser? Does it require a certain range of the spectrum or any white lamp should work?
A lamp or an LED light source is better than a laser because of the interference patterns (speckles) of the laser. Lasers can be used in point scanning mode, in which case the technique is referred to as confocal reflection microscopy1 or interferometric scattering (iSCAT)2 

Lines 109-112 - It would be helpful if the authors provided a few sample images illustrating the good way to find the right imaging surface.
Finding the surface using the parafilm border will be demonstrated in the video. 

Line 132 - Gold nanoparticles are mentioned here and in other places in the text, but no data are provided. Please include typical sample images to illustrate the use of IRM as a good imaging method for gold particles, as well as some considerations of the useful range for particle size.
We have included images of 20 nm and 40 nm gold particle (Fig 6).  
Lines 138-142 - Reading this description I assume that the authors' microscope is upright (otherwise it would be impossible to change solution in a simple way, while imaging). Since the majority of fluorescent microscopes are inverted, the authors should describe a procedure that is suitable for these.
[bookmark: _GoBack]We modified section 2 (sample preparation) to include two options: i) upright using a 22x22 mm2 cover slip and slide and (ii) inverted using a 18x18 mm2 and 22x22 mm2 coverslips using custom-made cover-slip holders or holders are available commercially.

Line 146 (point 4.4) - Isn't it better to acquire the background images before introducing contrast objects like gold beads or microtubules?
The problem is that introducing solution with a pipette can change the axial position of the sample (compared to the background). Therefore, we recommend here to acquire background images by translating the sample right after finishing the experiment. 
Line 167 - Since the contrast in IRM depends on the sample depth, and long microtubules can fluctuate a lot in Z direction, it seems to be useful to include a small percentage of a crowding agent (for example, 0.05-0.1% methylcellulose) to push the microtubules towards the glass surface.
Methylcellulose keeps microtubules at the surface, but there are potential problems with it affecting microtubule dynamics and nucleation. 

Line 220 - Is it required to use exactly 10ms exposures and not any other exposure times?
[bookmark: _Hlk535453546]We have changed the wording to:
“Set camera expose to 10 ms using the camera software. This exposure is arbitrary and an exposure of 100 ms would also work.”  
Lines 230-243 - Since the sample contrast will depend on microscope alignment, I suggest to move this section to the beginning of the paper, before describing the data acquisition
We appreciate the reviewer suggestion, but we find it more suitable to keep the current sections order. While setting the optimal INA produces the highest image quality, closing the aperture down to 2/3 its full opening (step 3.8) produces image quality that is acceptable for non-demanding experiments. We consider section 7 to be an optimization that some researcher may not choose to do. 
Line 324 - Provide a reference showing the use of IRM to image protein complexes
We have decided not to include other protein complexes in the paper at this stage. 
Line 329 - Provide a reference or, even better, a sample dataset showing the use of gold nanoparticles to visualize the motility of microtubule-interacting proteins.
we plan on doing these experiments and, if so, will include them in the final version of the paper.


Reviewer #2:
Manuscript Summary:
This is a short, useful article describing implementation of interference reflection microscopy to visualize microtubules. In fact, I am quite impressed at the quality of images achievable. The manuscript is well organized, and provides clear, point-by-point instructions for modifying a standard fluorescent microscope for IRM, then applying it to the microtubule system. The article is impartial and well referenced, and clearly worthy of publication.

We thank the reviewer.

Major Concerns:
Some mention is made of tracking precision (20 nm, according to the abstract), but I am a bit unclear on what precisely is being tracked-- the microtubule center line? The microtubule end-to-end distance? I also would like to see some comment on how that tracking precision is determined-- is this a simple frame-to-frame imprecision that is directly measured from the standard deviation across multiple frames? Or an estimate based on, e.g., fitting a gaussian to the microtubule intensity profile?
We tracked the microtubule length using Fiesta tracking software3 and determined the precision from the standard deviation across multiple frames. We modified the text and added Figure 6 detailing how we reached the value of 20 nm. 
Minor Concerns:
Spelling should be checked; there is an issue with the word 'number' in the axis of a plot in Figure 2.
We fixed the typo.
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