[bookmark: _GoBack]Dear Dr. Steindel,
Re: JoVE59559 "X-ray Diffraction of Intact Murine Skeletal Muscle as a Tool for Studying the Structural Basis of Muscle Disease,"
We would like to thank you and the reviewers for their kind words and constructive comments. We have addressed each point raised by the editor and the reviewers individually as outlined below.  Changes made in the text in response to each point are identified by a blue font in both the text and the response below. Our response to reviewer’s specific points, given below, are shown in a red font.

Editorial comments:
General:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Done

2. Please ensure manuscript is formatted per JoVE guidelines–letter (8.5” x 11”) paper size, 1-inch margins, 12 pt Calibri font throughout, all text aligned to the left margin, single spacing within paragraphs, and spaces between all paragraphs and protocol steps/substeps.
Done
3. Please define all abbreviations before use.
We have defined all abbreviations at the time of first usage in the text

4. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please limit the use of 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: Aurora Scientific Inc.
Fixed

Keywords:
1. Please provide at least 6 keywords or phrases.
We have added more keywords:
skeletal muscle; X-ray diffraction; acto-myosin interaction; sarcomere structure; skeletal muscle myopathy;  skeletal muscle physiology

Protocol:
1. Please include an ethics statement before your numbered protocol steps, indicating that the protocol follows the animal care guidelines of your institution.
All animal experiments protocols were approved by the Illinois Institute of Technology Institutional Animal Care and Use Committee (Protocol 2015-001, Approval date: 3 November 2015) and followed the NIH publication “Guide for the Care and Use of Laboratory Animals”9.

2. There is a 10 page limit for the Protocol, but there is a 2.75 page limit for filmable content. Please highlight 2.75 pages or less of the Protocol (including headers and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.
Done

3. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.

Specific Protocol steps:
1. 1.1: How large is the Petri dish? It is not in the Table of Materials. How is it perfused with oxygen?
We have modified this section to read:
Fill a petri-dish (10cm in diameter) with Ringer’s solution and perfuse with 100% oxygen by connecting the tube from an oxygen cylinder to an aquarium air stone. The petri-dishes (“dissecting dishes”) were previously coated with an elastomer compound to allow inserting pins during the dissection.

2. 1.2: Are the metal hooks custom-built? If so, how, exactly?
Section 1.2 has been modified as follows:
Prepare metal mounting hooks.  Cut two pieces of stainless steel wire, 0.5mm in diameter, to the appropriate length and bend the wire at both ends to form a hook. The hook part should be about 3mm long. The longer hook should be about 5cm long, and the shorter hook about 1cm long in order to fit the custom chambers used at BioCAT and allow for a sufficient range of motion for the transducer. 

3. 2: Please be more specific about instruments used in this section; e.g., what is used to remove skin in 2.1.2?

We have modified this as follows:

Remove the skin by cutting it away around the thigh using fine dissection scissors and quickly pull the skin down using #5 forceps to expose the muscles. 

4. 2.5: Is the transducer/motor being used in this section? It’s not clear. Please provide more details on how exactly the steps here are carried out; e.g., how is the muscle stretched to between 12 and 20 mN in 2.5.1?

We have modified this section as follows:

Stretch the muscle by adjusting the micromanipulators attached to the transducer/motor to generate a baseline tension between 15 to 20mN before finding the best stimulus parameters.

5. 3.2.1: How exactly is alignment done?

This sentence was poorly written. This section was modified as:

Determine the beam position by using a piece of X-ray sensitive paper that produces a dark spot in response to X-rays (“a burn”). You can then use a video cross-hair generator to create a cross-hair aligned with the burn mark on the paper or you can simply make a mark on the video screen with a marker pen.

6. 3.2.2: ‘Move the muscle to the middle of the muscle’-this is unclear.

This has been modified to read:

Use the BioCAT supplied graphical user interface to the sample positioner to move the muscle to be centered on the beam position. 

7. 3.3/3.4: Please describe exact software steps used in these sections; e.g., ‘click’, ‘select’, etc.

The operations needed to set the parameters and perform the operations described in section 3.3 and 3.4 will be specific to the exact make and models of detectors that are being used at a particular beamline, and this is subject to change. Furthermore, the graphical user interfaces used to communicate with the detectors are generally developed in-house by beamline staff and, at least in the case of BioCAT, are under constant development. So anything we would write here is likely to be inappropriate or obsolete by the time this paper is published. 

To address this situation, we have added the following note on line 198:

Note: the exact steps required in sections 3.3 and 3.4 to make the required settings and actions using the beamline-supplied graphical user interface will be beamline and detector specific.  You will need to be trained by beamline staff as to how to perform these operations.

8. 4.2: Please provide more detail or a reference here.
Reference 3 is appropriate so we have modified the section to read:

Stretch the muscle to the experimental length and fix the muscle  in 10% formalin for 10 min. Separate the fixed muscle into a series of fiber bundles selected from locations throughout the entire muscle cross section3.  Measure the sarcomere length using a video sarcomere length measuring system

Results:
1. “Isometric tetanic contraction”: Figure 1B does not show a diffraction pattern.

This was a mistake. We have replaced

 An example diffraction pattern taken during an isometric tetanic contraction is shown in Fig. 1B.

With:

An example force trace for an isometric tetanic contraction is shown in Fig. 1B.

Figures:
1. Figure 2: Please define the abbreviations here (MLL1, ALL6, Tm, etc.) in the legend. What are the boxed regions in panels B and D?

We have modified the caption as follows:

Figure 2. EDL X-ray diffraction patterns. EDL muscle X-ray diffraction pattern from resting (A) and contracting (B) muscle. (C) The difference pattern between resting and contracting pattern. The blue region indicates high intensity in resting pattern, while the yellow region represents high intensity in contracting pattern. (D) X-ray diffraction pattern from a 1ms exposure with EDL muscle. MLL1: First order myosin layer line; MLL4: Fourth order myosin layer line; ALL1: First order actin layer line ALL6: Sixth order actin layer line; ALL7: Seventh order actin layer line; Tm: tropomyosin reflection (indicated by a white box); M3: third order meridional reflection; M6: sixth order meridional reflection.  

References:
1. Please ensure references have a consistent format. Please do not abbreviate journal names.

We used the JoVE format template for Endnote downloaded from the website.  It appears then that this template is incorrect and needs to be fixed.   In order to proceed, we have manually spelt out all journal names in response to your request. 


Table of Materials:

1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.
Done

2. Please order the Table of Materials alphabetically by name of material.
Done

Reviewers' comments:

Reviewer #1:

Manuscript Summary:
This clearly written paper describes the techniques to record X-ray diffraction patterns from intact skeletal muscles from transgenic mice in synchrotron radiation facilities. The techniques described here will serve as powerful tools for investigating the mechanisms of inherited myopathies, and will benefit the communities of clinical science as well as basic science. My impression is that many of the descriptions are applicable to a specific synchrotron radiation facility, and the paper looks more like an instruction manual than a methods paper. Nevertheless, the underlying ideas are applicable to other facilities as well. The paper may be published almost as is, but can be even better if the following points are considered.

Major Concerns:
There is no major concern.

Minor Concerns:
It would be better to describe the necessity and the procedures of obtaining institutional approval of animal experiments and experiments using living genetically modified organisms.

Done

line 51: "The equatorial intensity ratio (ratio of the intensity of the 1,1 and 1,0 equatorial reflections, I11/I10), is proportional to the number of attached cross-bridges which closely correlated to the force generated in mouse skeletal muscle" This description may not be very accurate, although I agree that the two quantities are positively correlated with each other.

We agree. We have modified the text (starting on line 53 to read”

The equatorial intensity ratio (ratio of the intensity of the 1,1 and 1,0 equatorial reflections, I11/I10), is closely correlated to the number of attached cross-bridges which is proportional to the force generated in mouse skeletal muscle

line 56: "quasi-helically ordered" What is meant by quasi-helical?
Although “quasi-helical” seems to be preferred by some investigators, perhaps “approximately helical” might be more widely understood. We have modified the text to read:

Diffraction features not on the meridian and the equator are called layer lines which arises from the approximately helically ordered myosin heads on the surface of thick filament backbone as well as the approximately helically ordered thin filaments

line 164: It is truly regrettable that the BL45XU beamline of SPring-8 is no longer available for small-angle scattering experiments.

It is very regrettable indeed that BL45XU is no longer available. We have changed the reference to BL 40XU which is still available, as far as we know.

Figures: It would be more helpful if an anatomical diagram of the muscle is provided.

Our expectation is that the high quality videos produced by JOVE will be more effective than an anatomical diagram.

Reviewer #2:
This manuscript highlights the relevance of using X-ray diffraction in order to investigate sarcomeric structural changes caused by genetic muscle diseases. The authors provided detailed information about how to elucidate these structural changes by the proposed methods. The manuscript is clear and well written.

In general, the authors:
 provided a clear and explicit idea of the objective showed the applicability of a well-established technique reported strong evidences that this is a valid method (through their own results and results from the literature) gathered all the collected data and discussed important topics mentioned future plans/improvements/updates mentioned the limitations of the method, very informative
I liked how the authors explained the difference between equatorial/meridional patterns. They provided some background knowledge and that helps the reader to understand and interpret the data.

Minor Issues:
- Data Visualization/Interpretation: The written part of the results section is well-written but I had some problems to link the written part to the figures. Especially when the authors mentioned layer lines (first time reading about it). So it was not clear to me where they are. Maybe it is something simple that I could not identify which could be the same problem for the readers.

We have changed the following sentence to make it clearer:

Layer lines (e.g. features labeled MLL4 and ALL6 in Figure 2A) arise from the approximately- helical arrangement of molecular subunits within the myosin containing thick filaments and the actin containing thin filaments.  

- Line 123: how did the authors pin the hind limb down in the petri dish (Sylgard plate)?

As described above under 1.2 we have added. The petri-dishes (“dissecting dishes”) were previously coated with an elastomer compound to allow inserting pins during the dissection
Having defined “dissecting dish” we have replaced all subsequent instances of “petri dish” with “dissecting dish”
e.g.
2.2.1) Pin the hind limb down in the dissecting dish with the gastrocnemius muscle facing upwards.

- Representative Results: lines 230-231. The sentence was a little bit confusing and not clear

The X-ray patterns are collected continuously throughout the protocol a with a 1ms exposure time and a 2ms exposure period

- The authors did not provide much details about data acquisition system calibration

We added a brief description on how to calibrate the system as well as a reference for more details.   

Briefly, the force is calibrated by sequentially attaching  a set of known weights to the force transducer, covering up to 50% of the maximum force measured by the force transducer in a linear progression, and recording the output voltage changes. Calibrating the length is calibrated by applying a set of known output voltage to the lever arm and measure the length change of the arm.

In the section 2.3.2 the authors mentioned cutting the tendon (how specifically?) and right after in the section 2.4.1 they mentioned pinning down the muscle via the tendons. I believe there is a specific way to cut these tendons that was not clearly described.

We have rewritten section 2.3.2 to read:

Cut open the lateral side of the knee and expose the two tendons. Cut the proximal tendon, leaving as much of the tendon as possible still attached to the muscle, and lift the EDL muscle (medial muscle) by gently pulling the tendon. Cut the distal tendon once it is exposed.

- The "post-experimental muscle treatment" section 4.2 was a little bit confusing. The authors mention that it is hard to get the sarcomere length information because of the thickness of the preparation. However, in the 4.2 section, they measure it. If I understood well, they fixed the entire tissue with formalin 10% for 10 min (after stretching it) in order to fix the sarcomere length (closer to experimental length). Then, they were able to dissect the tissue into small bundles to measure the sarcomere length. Am I correct?

We have rewritten this section as (same as point 8 for reviewer 1):
Stretch the muscle to the experimental length and fix the muscle  in 10% formalin for 10 min. Separate the fixed muscle into a series of fiber bundles selected from locations throughout the entire muscle cross section3.  Measure the sarcomere length using a video sarcomere length measuring system

Recommendations:
- The authors did not mention risks, training or any ethical standard. I am not sure if those are important topics to be discussed in this case
On line 75 we inserted:

All animal experiments protocols were approved by the Illinois Institute of Technology Institutional Animal Care and Use Committee (Protocol 2015-001, Approval date: 3 November 2015) and followed the NIH “Guide for the Care and Use of Laboratory Animals”.

- Line 56, they wrote arises and it should be arise 
Fixed

- Lines 180/181 "to move the muscle to the middle of the muscle". It does not sound right
See above how this was fixed

Line 230: "the x-ray patterns was" ... should be "were"- 
Fixed

The authors should also mention that X-ray diffraction can be done in resting muscle since Figures 2A and 3A are patterns obtained from extensor digitorium longus muscle under resting conditions

This is addressed on line 264:

 The myosin-based layer lines are strong and sharp in patterns from resting muscle (Fig 2A), while actin-based layer lines are more prominent in patterns from contracting muscle (Fig 2B).   

- It would have been nice having pictures of "muscle preparation section" since it is a crucial step

Our expectation is that this will be addressed in the high quality videos that will be produced by the JOVE production team

