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Authors, please fill out the unanswered questions below.  
A. Microscopy: Does your protocol require JoVE to film through your microscope? N
B. Does your protocol include software usage? Y 
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

C. Which steps of from the protocol section below will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (You do not need to include steps that will be screen captured. Please do not list entire sections.) 
2.3.4, 2.3.5, 2.3.8, 2.3.9, 2.4.3, 2.4.4, 2.4.5  ____________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

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 using the step numbers listed in this document. (Please do not list entire sections.) 2.3.9, 2.3.11; 2.4.5___________________________
To ensure success of these steps (the dissection procedure), it is critical to avoid contacting the cartilage with the surgical tools. 
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E. Will the filming need to take place in multiple locations? N
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the significance of your method to the viewer. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that provide additional information about the significance of your protocol. You may revise the given prompts as necessary to improve the sentence flow.

Please complete the following two statements and indicate the name of the author who will give the statement. If only one author is giving interview statements, the same author may speak both statements. Please restrict the length of each statement to no more than 30 words.

1.1. Mark R. Buckley: This method enables investigation of the effects of different mechanical loading regimens, different environmental conditions or different stages of cartilage degeneration on the vulnerability of in situ articular chondrocytes to physical forces.
1.2. Alexander Kotelsky: Unlike other techniques, these measurements are performed in real time and in fully intact cartilage without compromising native boundary conditions.
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

Authors: The following statements may be spoken by additional authors if desired. These statements must be completed by different authors than those who gave the required statements, and no more than one statement can be spoken by each additional author. Please restrict the length of each statement to no more than 30 words. You may revise the given prompts as necessary to better fit your protocol, but please remember that the total introduction length cannot exceed 150 words. 

1.3. Joseph S. Carrier: Another advantage of this technique is that it uses a mouse model, allowing for testing how specific genes impact the susceptibility of in situ chondrocytes to mechanical injury.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
Authors: If any individuals will be doing demonstrations on camera but are not assigned a speaking part in the introduction section, please use statement 1.7. to introduce these individuals (for example, the PI introduces a student not speaking on camera). Please use this statement ONLY if the demonstrator has not given an interview statement and limit the statement to no more than 30 words.
1.4. ** Author Name: Demonstrating the procedure will be NAME, a (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary). 
1.4.1. Interview style: Author saying the above 

1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
*Note to the Authors: Goal and interview statements will be edited to conform to the specified number and length restrictions. I am happy to help if you have any questions.
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.5. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at (insert Institutional Name) University of Rochester.
OR
Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or equivalent body at (insert Institutional Name).
Protocol
: (read by voice talent at JoVE)
Authors: To ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps (marked with two-digit numbers, e.g. 2.1., 2.2.) and/or 60 "shots" (designated by a three-digit number, e.g. 2.1.1, 2.2.2). The scope of the scripted protocol text should include only those aspects of the procedure that require visualization to be well understood.     
2. Distal Femur Collection  

2.1. For dissection of the distal femur, place the mouse in the supine position [1-WIDE-TXT] and make a 5-mm skin incision on the anterior portion of the knee [2-CU].
2.1.1. Talent placing mouse into position (TEXT: Euthanasia: CO2 asphyxiation + cervical dislocation)

2.1.2. Incision being made
2.2. Extend the incision all the way around the knee [1-ECU] and pull back the skin to expose the knee joint and leg muscles [2-CU].
2.2.1. Incision being extended

2.2.2. Skin being pulled/joint and muscles being exposed 

2.3. Starting from the proximal end of the femur, use a #11 scalpel blade [1-MED] to cut along the bone in the distal direction, positioning the blade between the quadriceps muscle-tendon unit and the anterior side of the femoral shaft [2-CU].
2.3.1. Talent picking up scalpel (Videographer: No mouse in shot)

2.3.2. Blade being place between muscle and bone and muscle being cut

2.4. Extend the incision past the patella, cutting through the middle of the patellar tendon to remove the quadriceps muscle-tendon unit [1-CU].
2.4.1. Incision being extended/muscle-tendon unit being removed
2.5. Next, starting from the proximal end of the femur, position the scalpel blade between the hamstring muscle-tendon unit [1-ECU] and the posterior side of the femoral shaft and cut along the bone in the distal direction [2-CU].
2.5.1. Blade being placed between muscle and bone

2.5.2. Muscle being cut

2.6. When the incision approaches the knee joint, cut through the soft tissue [1-CU] and finish the cut past the knee joint [2-ECU].
2.6.1. Tissue being cut (TEXT: Avoid contact between scalpel and articular surface on distal condyles of femur)

2.6.2. Cut being finished/blade being removed
2.7. Pull back the quadriceps and hamstring muscles to expose the femur [1-CU] and cut away any excess muscle on the lateral and medial sides of the bone [2-ECU].
2.7.1. Muscles being pulled/femur being exposed

2.7.2. Excess muscle being removed 

2.8. Cut the calf muscle on the posterior side of the proximal tibia [1-CU] and flip the leg to visualize the posterior side of the femur [2-CU].
2.8.1. Calf muscle being cut

2.8.2. Leg being flipped 

2.9. Remove the excess tissue around the knee joint to expose the distal condyles of the femur and the posterior surface of the proximal tibia [1-ECU].
2.9.1.  Excess tissue being removed
2.10. Cut the anterior and posterior cruciate ligaments away from the femoral condyles [1-CU] and pull the tibia away from the femur [2-ECU], cutting all of the ligaments to separate the lower leg from the femur [3-ECU].
2.10.1.  Ligaments being cut

2.10.2.  Tibia being pulled

2.10.3.  Ligaments being cut 

2.11. Using standard dissecting scissors, cut through the femur at the proximal end of the bone about 8 mm above the tibio-femoral joint from the lateral side [1-CU-TXT] and use jeweler’s forceps to remove the surrounding soft tissues from the femur [2-ECU].

2.11.1.  Femur being cut (TEXT: Wipe any visible marrow as necessary)

2.11.2.  Tissues being removed

2.12. Then expose the cartilage on both condyles at the distal end of the femur [1-CU-TXT].

2.12.1.  Cartilage being exposed on one end (TEXT: Avoid contact between cartilage and forceps)
3. Proximal Humerus Collection
3.1. For dissection of the humerus, place the mouse in the supine position [1-WIDE] and use microscissors to make a 5-mm incision on the posterior side of the elbow [2-ECU], extending the incision around the elbow [3-CU] and pulling back the skin to expose the muscles of the arm and shoulder [4-CU].
3.1.1. Talent placing mouse into supine position

3.1.2. Incision being made

3.1.3. Incision being extended

3.1.4. Skin being pulled/muscles being revealed
3.2. Starting from the proximal end of the humerus, position the blade of a number #11 scalpel blade between the triceps muscle-tendon unit and the posterior side of the humerus [1-ECU] and cut along the bone in the distal direction [1-CU].

3.2.1. Blade being inserted

3.2.2. Incision being made

3.3. Extend the incision toward the distal end of the humerus through the triceps tendon [1-ECU] and pull back the triceps toward the proximal end of the humerus until the humeral head is exposed [2-CU].
3.3.1.  Incision being extended
3.3.2. Triceps being pulled/humeral head being exposed
3.4. Cut the connective tissue around the humeral head without touching the articular surface [1-ECU] and remove the limb from the body [2-CU-TXT], periodically hydrating the articular surface of the humeral head with HBSS [3-CU].
3.4.1. Tissue being cut
3.4.2. Limb being removed

3.4.3. HBSS being applied
3.5. To disconnect the humerus from the arm, use forceps to break off the proximal end of the ulna on the posterior side of the arm [1-ECU] and cut the connective tissue around the distal end of the humerus [2-CU], removing any excess tissue on the bone [3-ECU].
3.5.1. Ulna being broken

3.5.2. Tissue being cut

3.5.3. Tissue being removed
3.6. Then use standard dissecting scissors to remove the deltoid tuberosity on the posterior side of the humerus [1-CU] and place the dissected specimen into a 1.5-mL microcentrifuge tube containing HBSS buffer [2-MED].
3.6.1.  Deltoid tuberosity being removed
3.6.2. Talent placing bone(s) into tube
4. Live (Calcein AM) / Dead (Propidium Iodide) Staining and Mechanical Testing
4.1. For calcein AM staining of the samples, transfer the bones into a 1.5-mL microcentrifuge tube containing 500 microliters of 10.05 micromolar calcein in HBSS [1-WIDE-TXT] and place the tube in a thermomixer at 37 °C and 800 rpm protected from light [2-MED].
4.1.1. Talent adding bone(s) to tube, with stock calcein container visible in frame (TEXT: See text for all reagent preparation details
)

4.1.2. Talent placing foil-wrapped tube into thermomixer

4.2. After 30 minutes, wash the specimen into fresh HBSS buffer for 10 min 
[1-CU] and transfer the specimen onto the glass slide of a custom microscope-mounted mechanical testing device [2-MED] such that the articular surface on the posterior femoral condyles or humeral head is sitting on the glass [3-CU].
4.2.1. Bone(s) being placed into buffer, with buffer container label visible in frame

4.2.2. Talent placing bones onto slide
4.2.3. Shot of bone in place on slide
4.3. Hydrate the specimen with HBSS [1-ECU] and place the device with the specimen onto a fluorescence microscope stage [2-MED].
4.3.1. HBSS being added to slide

4.3.2. Talent placing slide onto stage 

4.4. Image the articular chondrocytes stained with calcein AM before the application of load under a 4X magnification [1-CU], adjusting the acquisition settings to optimize the image quality [2-MED-over the shoulder].
4.4.1.  4X objective being selected, with slide on stage visible in frame
4.4.2. Talent at computer, adjusting parameters, with monitor visible in frame
4.5. To apply static mechanical loading, hold a prescribed static load on top of the specimen such that the articular cartilage is compressed against the cover glass for 5 minutes [1-CU] before removing the load [2-MED].

4.5.1.  Load being applied (Video Editor: add “0.5 N” text onto load if possible)
4.5.2. Talent removing load

4.6. To apply an impact mechanical load, drop a cylindrical impactor of known weight onto the specimen from a prescribed height [1-CU], releasing the load 5 seconds after the impact [2-MED].
4.6.1. Shot of impactor held over specimen (Video Editor: add “0.1 N” text onto load and indicate 1 cm distance between load and specimen if possible) then load being dropped onto specimen 
4.6.2. Load being removed [TEXT: Impact energy (E) = weight of impactor (mg) x prescribed height (h)]
4.7. Immediately after either load has been removed, incubate the specimen in freshly-prepared 60 micromolar propidium iodide [1-CU] in 1 mL of HBSS for 5 minutes at room temperature [2-MED].
4.7.1. Bone(s) being placed into PI, with stock PI container label visible in frame

4.7.2. Talent setting timer
4.8. Then re-image the articular chondrocytes by fluorescence microscopy as just demonstrated [1-MED].

4.8.1. Talent at microscope, imaging bone(s), with monitor visible in frame as possible

OPTIONAL: Author Protocol Interviews: In this section, please submit a brief statement stressing the required technique for the single most critical step of the procedure. This will be an interview style shot, interjected into the appropriate point of the protocol section of the video. If there is no single critical step, then there is no need to fill this out. If there are two critical steps, please fill out two statements, but this is the maximum. Each statement, should be 40 words or less. Please specify who will speak these parts and which step(s) in the protocol the statement pertains to. Use the step numbers given above.
Author name, Step      :   (write your 1st optional statement here)  
Author name, Step      :   (write your 2nd optional statement here)  
5. Results
: Representative Femoral and Humeral Articular Surface Injury Analyses 
5.1. At least six tested applied loading protocols reproducibly induce quantifiable localized areas of cell injury in femoral [1-LM] and humeral cartilages obtained from 8-10-week-old BALB/c mice [2-LM].

5.1.1. Authors: please upload the images from Figure 2 through the submission link together in a new .ai or .psd file without the A-C labels: Video Editor: please outline/emphasize area of red cells in left image

5.1.2. Figure 2: Video Editor: please outline/emphasize area of red cells in middle image

5.2. In all of the loading protocols tested, higher load magnitudes and higher impact intensities [1-LM] significantly exacerbated the spatial extent of cell injury in both femurs and humeri [2-LM].
5.2.1.  Authors: please upload the graphs from Figure 3 through the submission link together in a new .ai or .psd file without the a-d labels: Video Editor: please emphasize 0.5 N and 1 N data bars
5.2.2. Figure 3: Video Editor: please emphasize 2 mJ and 4 mJ data bars
RESULTS INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures. Our editors will ensure 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 limit the extent of narration to no more than 2-3 lines of text per image or movie file being described. The results section is limited to 200 words total. If your results section contains more than 3-4 figures, please choose the most important figures to illustrate your results. Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image. Each image or movie file supplied for the video results section should be referenced by its specific file name.
Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5. Evaluation of Morpholino Injection and Knockdown

5.1  Representative results of both morpholino injection and mRNA injection are shown here. The  
    uninjected control at 48 hours post fertilization looks normal, as expected 

     45678_Figure1.tif (Replace 45678 with your Jove video number)

5.2  However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

           containing the first of two EGF-like repeats, exhibit brain edema.


     45678_Figure2.tif


5.3  Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

    the heads of the uninjected controls look normal 

    45678_ Figure3.tif

5.4  Conversely, some of the embryos injected with the mRNA exhibit cyclopia   

           45678_ Figure4.jpg

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?status=a3603k
6. Conclusion (said by authors on camera):
Authors: Below are statements we would like you to complete that summarize and conclude the video. Please choose the statement(s) you wish to conclude the video and indicate the name of the author who will give the statement. Please restrict the length of each statement to no more than 40 words. You may revise the given prompts as necessary to better fit your protocol.

6.1. Buckley: While performing the dissections, it is important to remember not to contact the articular cartilage with surgical tools, as this may compromise the baseline viability of the specimen.
6.2. Kotelsky: The use of a murine model may facilitate research on osteoarthritis, as this disease is easily induced in mice through genetic, dietary or surgical manipulations.
6.3. Carrier: In addition, our platform provides a tool to interrogate basic science questions and screen therapeutic interventions targeting the mechanical vulnerability of chondrocytes.
*Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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 the filenames of all the media to be included into the video here.
5.1.1 Figure2.pdf – representative micrograph (at 4X) of the articular surface after injurious mechanical loading 
5.2.1 Figure3.pdf – area of injured/dead cells
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 in the email accompanying the finalized script.

�Authors: Each section must contain a minimum of 5 steps, so some sections were combined.


�Authors: We leave all reagent preparation details for the text only portion of the paper unless there is an important visualization step.


�Authors: For how long are the bones washed in the buffer?


�Authors: The Results section is restricted to ~200 words of narrative. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual.
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