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Authors, please fill out the brief questionnaire below.   

A.  If your protocol involves working under a microscope, for example, a complex dissection or microinjection, does your microscope have an attached (or attachable) camera (Y/N) __N_____  or should JoVE send a scope camera so that filming can be done through the microscope (Y/N) __N___?
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__N____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps_2.3, 2.4, 3.2, 3.4, 4.2, and 6.2_________________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  __
Grip strength: to distinguish when the mouse grasps correctly
Two limb hanging test: to correct inappropriate hanging behavior and to distinguish when a mouse correctly falls off the wire and does not jump.
Four limb hanging test: to distinguish when a mouse correctly falls off the grid and did not jump, or avoid hanging.____________________________
Treadmill exercise: to correctly motivate mice to run

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):
Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  

Procedural Narrative:
The overall goal of this procedure is to determine muscle functionality by means of several non-detrimental functional tests. (Intro)

Strength of the fore limbs can be assessed by means of the grip strength test. (P1)

With hanging tests, balance, coordination and muscle condition can be assessed. In the two limb hanging test, mice hang on a wire starting with two limbs. In the four limb hanging test, mice hang on a grid starting with four limbs. (P2)

Next, the rotarod is used to assess balance, coordination and condition. (P3)

Alternatively, forced treadmill running can either be used to exacerbate disease progression or prior to a functional test to exhaust mice. (P4)

Ultimately, functional tests can be used to reliably assess the effect of potential therapeutic compounds on muscle performance when performed in a standardized manner. (P5)


Conceptual Narrative:
The overall goal of the following experiment is to __(insert overall goal here; e.g. observe the effect of your treatment on cell migration using wound healing assays)____. (Intro)

This is achieved by (1st step of protocol e.g. adding NGF to cells) to _(goal of 1st step - e.g. induce cell differentiation)__. (P1)

As a second step, _(insert 2nd step)__, which __(insert goal of 2nd step)_________ . (P2)  

Next, __(insert 3rd step)_____in order to___(insert goal of 3rd step)_________. (P3)

The results show _(effect of treatment - e.g.  differences in protein expression in NGF treated cells_ based on  ___(method of analysis - e.g. Western blotting analysis)__. (P4)


Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   


B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   
· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    
· Enter the name of the individual who will say each line. 
· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.
· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

Only one statement should be chosen and completed per author
1.1. Author name _________: The main advantage of this technique over existing methods, like __________, is that ___________.   
1.2. Author name ________: This method can help answer key questions in the _________ field, such as _________________.  
1.3. Author name _________: The implications of this technique extend toward therapy (or diagnosis) of_______, because ________.  
1.4. Author name ________: Though this method can provide insight into ____________, it can also be applied to other systems (model organisms, studies of disease, organ systems), such as ____________.
1.5. Author name _______: Generally, individuals new to this method will struggle because ______________.
1.6.  Author name ________: I/We first had the idea for this method, when I/we ___________.
1.7. Author name _________: Visual demonstration of this method is critical as the ______________ steps are difficult to learn, because _______________.   
1.8. [bookmark: _GoBack]When performing any of the functional tests shown here, experimental conditions have to be strictly controlled to reduce variation. Preferably, experimental mice need to be age and gender matched and wild type of corresponding genetic background should be used. Experiments should be performed by the same experimenter at the same time of the day.
Please fill out the following only to introduce someone who will appear in the video but who is not making an interview statement (that is, to introduce someone who is not listed above):
1.9. **Author name ________: Demonstrating the procedure will be ________ a _______ (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  
1.9.1. Interview style: Author saying the above 
1.9.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.


Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

Forelimb Grip Strength Test
To setup the apparatus for the forelimb grip strength test, attach a grid to a force transducer. Ensure that the setting is on Peak tension mnode for pulling, and use grams as the unit. Reset the meter at the start of each recording. 
Is “peak tension node” correct, or is that a typo and should it be “peak tension mode?”
Our sincere apologies, this is a typing error. It should indeed be mode.
What is the meter recording? That is, why does it need to be reset (does it register, and hold, the peak force)?
The meter indeed registers and upon release of the mouse displays the peak force. When a new measurement is started, the meter has to be reset.
Begin the test by reaching into the cage and grabbing the tail of the mouse. Move the mouse horizontally towards the grid. Check that the mouse grasps the grid tightly with both forepaws.
Now, pull the mouse away from the grid so that its grasp is broken. The highest force applied to the grid will be shown on the transducer’s display, which can be either manually or automatically recorded. 
Reject any trials in which the mouse uses only one forepaw or the hindlimbs, and in which the mouse turned during the pull, or clearly did not show resistance to the pull.
Let the mouse pull the bar two more times (that is, three pulls in a row) and then return it to the cage for a resting period of at least one minute.
Do your mice all look the same? The underlying question is about whether we can reuse later in the video an action shot from earlier in the video, such as this one here where the mouse is put back in its cage.
Yes, all the mice used are black and will be of similar age
Then let the mouse perform four series of pulls, each followed by a short resting period. In this way the mouse pulls a total of 15 times.
Hanging Tests: Two Limbs
The apparatus for the two-limb hanging test is a 2-millimeter thick metal clothes hanger tightly secured to a shelf with tape. Maintain the hanger around 35 50 centimeters above a layer of bedding.
Holding the mouse via the tail, bring it near the wire. Let the mouse grasp the wire with the two forepaws only, and lower the hindlimbs in such a way that the mouse only hangs with the two forepaws on the wire.
Please note that the figure references in your protocol text do not align properly for Figure 2. For example, the protocol text says that Figure 2C shows the mouse hanging properly by two limbs, while in actuality, it’s Figure 2B. To correct this, please send in a revised manuscript to your manuscript editor (I’m your video scriptwriter) or send it to me and I’ll pass it along.
Thank you for pointing this out. I have adapted it in the original manuscript and will resubmit that.
As soon as the mouse is released, start the timer. After being released, a strong mouse will try to catch the wire with all the four limbs and the tail, which is allowed.
When a mouse shows improper behavior, like balancing on the wire or deliberately jumping off the wire, immediately replace the mouse on the wire without stopping the timer. 
When a mouse falls off the wire, stop the timer and record the hanging time.
When mice are able to hang for 600 seconds, take them off the wire and return them to the cage. Give mice that fall before 600 seconds a maximum of two more tries.
Hanging Tests: Four Limbs
For the four limb hanging test, use either a hand-made square grid or the lid of a rat or rabbit cage. Position the grid 35 centimeters above soft bedding to prevent mice from harming themselves upon falling, but also to discourage mice from intentionally jumping off the grid. 
On the day of filming, will you use a hand-made square or the lid of a big cage?
The lid of a rat cage will be used.
After tightly securing the grid, Pplace the mouse on the grid so that it grasps it with its four paws. Then invert the grid so that the mouse is hanging, and immediately start the timer.	Comment by Putten, M. van (HG): I will use a grid of a rat cage; the mouse is first placed on the grid, which is then turned as secured underneath a holder.
If a mouse is able to hang for 600 seconds, return it to its cage. Give any mice that fall off the grid before 600 seconds a maximum of two more tries.
Rotarod Running
For the rotarod test, set the initial speed at 5 rpm. Then place up to five mice on the tube as it rotates slowly.
Once all mice are positioned, increase the speed of the tube from 5 to 45 rpm over one minute15 seconds, then leave it at 45 rpm for the remainder of the run. Continue to monitor the run throughout the test.	Comment by Putten, M. van (HG): Our sincere apologies, this is a typing error in the manuscript. I have adjusted this and will resubmit it.
The running time is continuously recorded by the software, and stops automatically when a mouse falls off the tube as this activates the time bar positioned below the tube. 
End the test session for mice that are able to run for a duration of 500 seconds. Give mice that fall earlier a maximum of two more tries to allow them to improve their running time.
If the mouse is still running after 500 sec, do you turn slow down and turn off the rotarod with the mouse still on it? Or do you reach in and take off the mouse, while the tube turns at 45 rpm, after 500 sec?
When the mouse reached the 500 second limit, we stop the run. Thereby it goes back to the steady state of 5 rpm.
When the mouse falls off before 500 sec, do you put it back on at 500 sec or turn the speed back to 5 rpm?
We turn it back to 5 rpm.
Treadmill Exercise
For the treadmill exercise test, place the mice on the horizontal treadmill. Start the treadmill at a running speed of 12 meters per minute.
Is the treadmill stationary when you place the mice on it? If so, what’s to keep the mice from walking off as you place other mice on the treadmill? Or are all mice placed simultaneously?
The treadmill will only be started when all mice are on the belt. The treadmill is supplied with plastic walls, so mice are in an enclosure while on the treadmill, preventing them to escape. Some of these barriers are transparent and allow filming through them.
During the first session, encourage the mice to run by gently pushing them when they are near the end of the belt. After the mice have run for 30 minutes, place the mice back into their cage, or immediately test them on i.e. the two-limb hanging test when the treadmill was used to exhaust the mice.
Do you want to add “… or immediately test them on the two-limb hanging test” here?
That is a good suggestion.
	
2. Results: Functional Performance in mdx and Wild-Type Mice Authors: If you’d prefer a different heading for the results section, please feel free to revise it but please keep it fairly short 
Authors: To help our video editors, please resubmit the multi-paneled figures as multiple files so that each panel is in a separate file.
The title is ok. I have resubmitted the figures, but as multiple layer file with for each figure a separate file.
Forelimb grip strength of 9 weeks old female mdx mice was impaired compared to wild type mice, as shown here. However, the average fatigue was less than 10% and did not vary between the strains.
2.1.1. LAB MEDIA: Figure 1A and Figure 1B (First sentence: show 1A only. Add 1B for the 2nd sentence.)
In the two limb hanging test performed once weekly, both the mdx mice and the wild type mice displayed a learning curve in the first few weeks of testing. However, the performance of the mdx mice was worse at all time-points compared to the wild type mice. The maximum allowed hanging time of 600 secs is indicated by the dotted line. 
2.1.2. LAB MEDIA: Figure 2A
Four limb hanging performance was assessed once weekly in male mdx and wild type mice. Over time, the mdx mice hung for shorter times than the wild type mice. 
2.1.3. LAB MEDIA: Figure 3A
The rotarod running times did not differ between young male mdx and wild type mice. 
2.1.4. LAB MEDIA: Figure 3B
Directly after running on a treadmill for 30 minutes, 16-week old female mice were tested with the two limb hanging test. While all wild type mice remained hanging till the maximum allowed time, all mdx mice fell off the wire earlier. 	Comment by Putten, M. van (HG): The figure shows performance over time. I have now also adjusted this in the legend text of the manuscript
2.1.5. LAB MEDIA: Figure 4A
The presence of membrane damage was determined by assessing serum Creatine Kinase levels that leak out of muscle fibers through tears in the membrane. Creatine Kinase levels were elevated in mdx mice compared to wild type mice before exercise, and treadmill exercise increased levels in mdx mice, while they remained low in wild type mice. 
2.1.6. LAB MEDIA: Figure 4B
Muscles of mdx mice are very vulnerable to treadmill exercise, worsening disease pathology extensively after a few weeks of running. These H&E stainings of the quadriceps of 16 week old non-exercised and treadmill exercised mdx mice show that extensive fibrosis and necrosis developed. The muscles of wild type mice undergoing the same running protocol were not affected.
2.1.7. LAB MEDIA: Figure 4C, 4D, 4E (Please add label “Non-exercised mdx” to replace the “C” label, add label “Treadmill-exercised mdx” to replace the “D” label, and “Treadmill-exercised WT” to replace the “E” label.)
Differences in genetic background influence functional performance. The two limb hanging test performance significantly differed between two strains of mdx mice. The four limb hanging test results were slightly higher in the mixed background mdx mice. The rotarod running times also slightly differed between the strains. 
2.1.8. LAB MEDIA: Figure 5A (1st two sentences)
2.1.9. LAB MEDIA: Figure 5B (3rd sentence)
2.1.10. LAB MEDIA: Figure 5B (4th sentence)



INSTRUCTIONS FOR AUTHORS:
Please ensure that the representative results narration above is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please visit the following URL to see an example of how the results will look when complete:
http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj


3. Conclusion (said by authors on camera)
Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.

3.1. Author name ________: Once mastered, this technique can be done in ____________ (hours/min) if it is performed properly.
3.2. Author name ________: While attempting this procedure, it’s important to remember to always use sufficiently powered groups of age and gender matched mice with corresponding genetic backgrounds, and to keep experimental conditions as standardized as possible, i.e. same time of day and weekday, same room and experimenter.
3.3. Author name ________: Following this procedure, other methods like _____________ can be performed in order to answer additional questions like _____________.
3.4. Author name ________: After its development, this technique paved the way for researchers in the field of __________ to explore _____________ (subdivision of field, disease, natural phenomenon) in __________( model organism, patient demographic, organ system).
3.5. Author name _________: After watching this video, you should have a good understanding of how to _____________ (restate overall goal of the procedure mention specific steps).
3.6. Author name _________: Don't forget that working with _____________(reagent, pathogen, instrumentation) can be extremely hazardous and precautions such as ____________ should always be taken while performing this procedure.   

       

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.


General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
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