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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____No
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___No
C.  Which steps of your protocol will viewers benefit most from having filmed? These steps are highlighted in yellow.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps to be filmed by their protocol numbers.  2.8 and 2.15 (practice)
E.  Will the filming need to take place in multiple locations?  No
1. Introduction (Experimental Goal and Author Interviews) 
A. Experimental Goal (read by voice talent at JoVE):
The overall goal of this procedure to isolate myofibers from the flexor digitorum brevis of mice so they can subsequently damage the sarcolemma through laser wounding. 
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Demonbreun: The main advantage of this technique is that protein function and localization can be studied in mature myofibers without having to generate transgenic mice.  This method can be adapted to test pharmaceutical agents and other methods of cell wounding.
E.  Ethics title card:
1.9. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC)  at the Northwestern University Feinberg School of Medicine.
Protocol (read by voice talent at JoVE):
2. Isolation of Flexor Digitorum Brevis (FDB) Fibers
2.1. Begin with thawing out the collagenase solution. [WID]
2.1.1. Establish talent arriving to bench with enzyme and setting up enzyme to thaw 
2.2. Next, prepare two wells from a 12-well plate for each fiber to be isolated.   [MED]

2.2.1. Unwrapping a 12 well plate and then taking an aliquot of warm DMEM+BSA

2.3. In one well add a milliliter of pre-warmed DMEM plus BSA.  [CU/TEXT]

2.3.1. Adding solution to first well of 12-well plate, TEXT: Dulbecco's Modified Eagles Media (DMEM), Bovine Serum Albumin (BSA)

2.4. Load the other well with a milliliter of pre-warmed 1X Ringer's.  [MED]
2.4.1. Taking aliquot of Ringers and adding to 2nd well

2.5. Also, prepare a 35-mm Sylgard dish with 10 milliliters of fresh 1X Ringer's. [MED]
2.5.1. Taking aliquot of Ringers and adding to 35-mm Sylgard dish  Cut before dish overflows
2.6. After removing the feet from the transfected animal, [2.6.1-MED] pin them to the Sylgard at the ankles using 30 Gauge needles.  Then, pin down each of the five toe tips in the same manner. [2.6.1-CU]
2.6.1. Grossly positioning the feet in the Sylgard dish, TEXT: See the text protocol for transfection and amputation details. Take 3 best
2.6.2. Pinning down the ankle and five toes Take 2 best
2.7. Prepare each foot as follows.  First, snip the skin.  Start at the ankle and cut along the hairline, to the toes.  Be careful to not nick the muscles beneath the skin.  [ECU]
2.7.1. Snipping skin as described 2.7.1 / 2.8.1 / 2.9.1/3 (Filmed in one take, narrated throughout take for which shot numbers were happening)
2.8. Next, grip the skin at the base of the ankle and cut across the heel. [ECU]
2.8.1. Gripping skin and cross-cutting Shot can cover VO 2.9
2.9. Then, lift the skin flap using forceps and point the scissors toward the skin, not at the muscle, and carefully snip the connective tissue to remove the skin. [ECU]
2.9.1. Film as written Take 3 Alternative take could be spliced in potentially.
2.10. Now, to remove the FDB muscle…  [MED]

2.10.1. Establish talent preparing to cut the large tendon

2.11. Begin with cutting the large tendon at the heel to free it from the bone.  [ECU]

2.11.1. Film as written 2.11.1 / 2.12.1 / 2.13.1 - One take, listen to audio for cues as to when each shot is actually happening.
2.12. Then, dissect the FDB bundle from the large white tendon.  [ECU]

2.12.1. Film as written

2.13. Carefully remove the attached connective tissue in this process. [CU]
2.13.1. Removal of excess tissue from the dish

2.14. Once completed, lift the bundle off the underlying tendons to reveal bright white tendons leading to the digits.  The bundle should lift up easily.  [ECU/CU]

2.14.1. Identifying and lifting the bundle of tendons, be sure to show their bright white character

2.15. Then, free the bundle from the foot by cutting the white tendon near the toes. [ECU/CU]
2.15.1. Film as written, show muscle bundle being removed as well

2.16. Transfer the muscle bundle to the well of DMEM plus BSA [2.16.1-CU] and repeat the process on the other foot. [2.16.2-MED]
2.16.1. Setting muscle into well of solution

2.16.2. Pinning down the second foot in a new Sylgard dish 

3. Dissociating the FDB Muscle Fibers for Imaging
3.1. Before proceeding it is possible to now check the success [3.1.1-WID] of the electroporation, which is covered in the text protocol.  [3.1.2-MED]

3.1.1. Preparing an electroporation

3.1.2. Executing an electroporation

3.2. Perform this diagnostic check on an inverted fluorescent microscope [3.2.1-MED] – if successful, the transformation efficiency can be up to 90%. [3.2.2-MED]
3.2.1. Preparing a slide from electroporated sample

3.2.2. Setting slide on stage an focusing on slide
3.3. After all the FDB bundles have been isolated, add 100 microliters [3.3.1-MED] of collagenase solution to each well. [3.3.2-CU]
3.3.1. Taking aliquot of collagenase

3.3.2. Applying collagenase two the plate wells
3.4. Incubate the plate in a humidified 37 ºC incubator [3.4.1-MED] with an atmosphere of 10% carbon-dioxide, for about an hour.  This will vary [3.4.2-WIDFOL] between disease models and also depends on the enzyme's efficiency. [3.4.3-MED]
3.4.1. Ejecting pipette tip into waste, closing collagenase tube and covering plate

3.4.2. Taking plate from bench/hood to incubator

3.4.3. Loading incubator and starting a timer
3.5. Once the incubation is completed, [3.5.1-WID] carefully transfer the FDB bundles to the Ringers solution wells.  [3.5.2-CU]

3.5.1. Arriving back to bench/hood with plate

3.5.2. Moving muscles between wells on plate

3.6. Then, triturate the bundles using a one milliliter pipette with a widened bore. [CU]

3.6.1. Show some trituration in detail

3.7. Do this gently about 15 times. [MED]
3.7.1. Continuing the trituration
3.8. During the trituration, observe that the intact fibers fall off into the solution.  [ECU]

3.8.1. Fibers falling off of muscle with trituration, detail seen from side of tube

3.9. If this is not occurring, then the incubation in collagenase needs to be extended. [MED]
3.9.1. Finishes the trituration

3.10. Demonbreun:  Proper attention to the digestion time and force of trituration are critical in this procedure.  Over digestion, fiber fragmentation, and sarcolemmal damage can occur leading to a sub-optimal muscle preparation. [MED/WID]
3.10.1. Interview segment at bench Use last take in the edit
3.11. Now, collect the isolated fibers in the solution, [3.11.1-CU] and transfer up to half a milliliter of solution to the culture plate. [3.11.2-CU]
3.11.1. Sucking up the muscle fibers

3.11.2. Ejecting the muscle fibers in solution onto a culture plate
3.12. Continue to let the muscles digest for another fifteen minutes. [MED]

3.12.1. Loading tube into incubator again and starting a 15 minute countdown timer, get two different takes, one to reuse for 3.14

3.13. Then, repeat the trituration [3.7.1] and collect the isolated fibers again. [3.13.1-ECU]  If needed, wait another fifteen minutes and repeat the process for a third time. [3.12.1]
3.13.1. Drawing up fibers from tube after the 2nd round of trituration
3.14. After the fibers have been allowed to attach to the dish for at least 15 minutes, [3.14.1-WIDFOL] dilute the residual collagenase with fresh Ringers [3.14.2-MED] or change the solution altogether.  The fibers are now ready for imaging. [3.14.3-MED]
3.14.1. Stopping a timer at the incubator and then removing plate from the incubator and taking it bench/hood

3.14.2. Adding Ringers solution to plate to dilute collagenase

3.14.3. Changing solutions on plate walls
4. Results: FM-dye Uptake by Isolated Myofibers Expressing 
4.1. Plasmid DNA coding for fluorescently tagged protein was transfected into the FDB muscle bundle.  The CMV promoter is well suited for this purpose.

4.1.1. Fig 1A

4.2. Fluorescence could be seen in several isolated myofibers seven days post-electroporation.
4.2.1. Fig 1C 
4.3. Then, the FDB muscle was digested and myofibers were isolated.  In this process, damage to the myofibers can occur, as indicated by the white arrow.  The black arrows show the blebbing in the sarcolemma membrane – such fibers were removed from the experiment.

4.3.1. Fig 2A

4.4. Uninjured myofibers were imaged using DIC.

4.4.1. Fig 2B

4.5. FM dye number 4-64 was present and taken up by myofibers at the site of injury.
4.5.1. Fig 2C

4.6. Viewing the FM-loaded myofibers by confocal microscopy revealed greater detail.  The centered myofiber is devoid of myonuclei.  Such nuclei can influence FM-dye analysis and should be avoided in this process.

4.6.1. Fig 3, middle

4.7. Myofibers that were damaged showed FM-dye entering at the site of the injury.

4.7.1. Fig 3, right
5. Conclusion (said by authors on camera)
5.1. Demonbreun: Once mastered, this technique can be completed in approximately 2 hrs.
5.2. Demonbreun: While attempting this procedure, it’s important to remember that digestion time is influenced by collagenase activity, genetic background, and type of disease model. Use last take for edit
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 are included in the email accompanying the finalized script.
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