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A.  Will you require JoVE to record video microscopy? N
B.   Does your protocol include descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 2.9., 3.2., 3.4.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? removing the condyles (steps 3.3.-3.6.)
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 goal of your method to the viewer and its significance. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal (read by voice talent at JoVE):

The overall goal of this long bone dissection and bone marrow isolation procedure is to quickly and systematically remove the long bones and to collect the bone marrow for further downstream analysis. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Sarah Amend: This method can help answer key questions related to bone marrow biology, cancer metastasis, and immunology.
1.2. Sarah Amend: The main advantages of this technique are that the dissection process is quick and standardized, the bone marrow isolation procedure is fairly sterile, and the method is consistent between users.   

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

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. Procedures involving animal subjects have been approved by the Johns Hopkins Animal Care and Use Program at Johns Hopkins University
Protocol (read by voice talent at JoVE):
2. Hind limb long bone dissection
2.1. Begin by positioning the mouse in the supine position [2.1.1.-WIDE-TXT].

2.1.1. Few seconds Talent putting mouse into position (Videographer: More Talent than mouse in shot) (TEXT: Euthanasia: According to institutional guidelines)

2.2. Then pin all four paw pads below the ankle joint [2.2.1.-CU] and spray the mouse with 70% ethanol, thoroughly dousing the legs [2.2.2.-CU].

2.2.1. Few seconds one paw being pinned

2.2.2. Few seconds mouse legs being doused

2.3. Next, make a small incision to the right of the midline in the lower abdomen just above the hip [2.3.1.-CU] and extend the incision down the leg and past the ankle joint [2.3.2.-CU].
2.3.1. Few seconds lower abdominal incision being made

2.3.2. Few seconds incision being extended down leg
2.4. Pull back the skin [2.4.1.-CU].
2.4.1. Few seconds skin being pulled back
2.5. Then cut the quadriceps muscle anchored to the proximal end of the femur to expose the anterior side of the thigh bone [2.5.1.-CU] and pin the muscle out from the leg with the pin at a 45-degree angle from the board [2.5.2.-CU].
2.5.1. Few seconds muscle being cut

2.5.2. Few seconds muscle being pinned
2.6. With the scissors against the posterior side of the femur [2.6.1.-CU], cut the hamstrings away from the knee joint [2.6.2.-CU].
2.6.1. Blade being placed again femur (Videographer: Combine 2.6.1. and 2.6.2. as appropriate)

2.6.2. Few seconds hamstrings being cut (Videographer: Combine 2.6.1. and 2.6.2. as appropriate)

2.7. Then pull back the skin and hamstring muscles anchored to the proximal end of the femur to expose the posterior side of the bone [2.7.1.-CU] and pin the hamstring muscles out from the leg, placing the pin at a 45-degree angle [2.7.2.-CU].
2.7.1. Few seconds skin/muscles being pulled back

2.7.2. Few seconds muscles being pinned

2.8. With the forceps, grasp the distal end of the femur, just above the knee joint [2.8.1.-CU]. Then guide the scissor blades on either side of the femoral shaft toward the hip joint [2.8.2.-CU-TXT].

2.8.1. Femur being grasped (Videographer: Combine 2.8.1. and 2.8.2. as appropriate)

2.8.2. Few seconds scissors being moved along bone (Videographer: Combine 2.8.1. and 2.8.2. as appropriate) (TEXT: Caution: Do not cut into femur)
2.9. After reaching the femoral head, twist the scissors, moving the top blade directly over the femoral head, to dislocate the femur [2.9.1.-CU-TXT].

2.9.1. Scissors being twisted/femur being dislocated (Videographer: Split action into separate shots as necessary) (TEXT: Caution: Do not snap bone below femoral head)

2.10. Now grasp the top of the femoral shaft with the forceps [2.10.1.-CU] and cut the soft tissue away from the femoral head to release the femur from the acetabulum [2.10.2.-CU-TXT].
2.10.1. Femoral shaft being grasped

2.10.2. Few seconds tissue being cut (TEXT: Scissors will open slightly)

2.11. Then pull the entire leg bone, including the femur, knee, and tibia, up and away from the body [2.11.1.-CU] and carefully cut away the connective tissue and muscle attaching the leg to the skin [2.11.2.-CU].
2.11.1. Bone being pulled

2.11.2. Few seconds tissue being cut

2.12. When all of the connective tissue has been removed, overextend the ankle joint [2.12.1.-CU] and twist the scissors as just demonstrated to dislocate the tibia [2.12.2.-CU].
2.12.1. Ankle join being overextended (Videographer: Combine 2.12.1. and 2.12.2. as appropriate)

2.12.2. Scissors being twisted/tibia being dislocated (Videographer: Combine 2.12.1. and 2.12.2. as appropriate)

2.13. Grasping the distal end of the tibia and taking care not to sever the tendons [2.13.1.-CU], pull the tibia up and away from the body and the pin board [2.13.2.-CU].
2.13.1. Tibia being grasped (Videographer: Combine 2.13.1. and 2.13.2. as appropriate)

2.13.2. Tibia being pulled (Videographer: Combine 2.13.1. and 2.13.2. as appropriate)

2.14. Then remove any remaining connective tissue attached to the long bone at the knee [2.14.1.-CU] and any additional muscle or connective tissue attached to the femur and the tibia [2.14.2.-CU].
2.14.1. Few seconds connective tissue being removed from knee

2.14.2. Few seconds muscle/connective tissue being removed from femur/tibia

3. Long bone preparation for bone marrow isolation
3.1. To prepare the long bone for marrow isolation [3.1.1.-WIDE], grasp the femur with the patella facing away and the femoral head facing down [3.1.2.-CU].
3.1.1. Shot of Talent at bench, working on bones (Videographer: No mouse in shot)
3.1.2. Femur being grasped as described

3.2. Overextend the knee joint [3.2.1.-CU] and twist the scissors to dislocate the tibia from the femur [3.2.2.-CU]. Then remove any connective tissue holding the femur and tibia together [3.2.3.-CU].
3.2.1. Knee joint being overextended

3.2.2. Scissors being twisted

3.2.3. Few seconds tissue being removed

3.3. Next, grasp the femur with the anterior side facing away and the femoral head facing down [3.3.1.-CU] and guide the scissors up the femoral shaft to the condyles [3.3.2.-CU].
3.3.1. Femur being grasped as described

3.3.2. Scissors being guided up bone

3.4. Gently rotate the scissors back and forth to remove the condyles, the patella, and the epiphysis, exposing the metaphysis [3.4.1.-CU]. Then use the forceps, scissors and Kimwipes to remove any additional muscle or connective tissue attached to the femur [3.4.3.-CU].

3.4.1. Few seconds scissors being rotated (Video Editor: please indicate metaphysis as mentioned/appropriate)
3.4.2. Few seconds muscle/connective tissue being removed

3.5. Next, grasp the tibia with the anterior side facing away and the ankle end facing down [3.5.1.-CU].
3.5.1. Femur being grasped

3.6. If the tibial epiphysis is intact, guide the scissors up the tibia shaft to the condyles [3.6.1.-CU] and gently rotate the scissors back and forth to remove the condyles and epiphysis, exposing the tibial metaphysis [3.6.2.-CU].
3.6.1. Scissors moving against the bone

3.6.2. Few seconds scissors being rotated (Video Editor: please indicate metaphysis as mentioned/appropriate) 
3.7. Then remove any additional muscle or connective tissue attached to the tibia as just demonstrated [3.7.1.-CU].
3.7.1. Few seconds muscle/connective tissue being removed
4. Bone marrow isolation
4.1. To harvest the bone marrow, first push an 18-gauge needle through the bottom of a 0.5 ml microcentrifuge tube [4.1.1.-WIDE].
4.1.1. Talent pushing needle through tube

4.2. Then place the long bones into the tube knee-end down [4.2.1.-CU-TXT] and close the lid [4.2.2.-CU].
4.2.1. Long bone(s) being placed into tube (TEXT: Maximum 2 femurs + 2 tibiea/tube)

4.2.2. Lid being closed

4.3. Nest the 0.5 ml microcentrifuge tube in a 1.5 ml microcentrifuge tube [4.3.1.-CU] and centrifuge the tubes at ≥10,000 x g in a microcentrifuge for 15 seconds [4.3.2.-CU].
4.3.1. Tube being placed into microcentrifuge tube

4.3.2. Tube being placed into microcentrifuge

4.4. Verify that the bone marrow has been spun out of the bones by visual inspection [4.4.1.-MED].  The bones should appear white [4.4.2.-ECU] and a large pellet should be visible in the larger tube [4.4.3.-ECU].
4.4.1. Talent holding tube up to inspect bone marrow pellet

4.4.2. Shot of bones/pellet (Shot will be used again) (Video Editor: please indicate white bones) (Shot will be used again)

4.4.3. Use 4.4.2. bones/pellet (Video Editor: please indicate pellet)

4.5. Then discard the bones and the 0.5 ml microcentrifuge tube [4.5.1.-MED] and suspend the bone marrow in the appropriate solution for the desired downstream analysis [4.5.2.-MED].
4.5.1. Talent discarding bones/tube

4.5.2. Talent adding medium/appropriate reagent to tube/pellet, with medium/appropriate reagent container visible in frame
5. Results: Representative downstream analyses and applications of rapid dissected mouse long bones and bone marrow
5.1. This rapid dissection technique is suitable for a number of downstream analyses, including histomorphometry [5.1.1.-LM] and histology [5.1.2.-LM].
5.1.1. figure1.psd: please highlight/indicate left and top right images
5.1.2. figure1.psd: please highlight/indicate bottom right image
5.2. Indeed, as demonstrated by this representative histomorphometric microCT 3D reconstruction, both the cancellous bone [5.2.1.-LM] and the cortical shell are maintained [5.2.2.-LM], allowing an accurate quantitation of the standardized structural parameters for bone histomorphometry [5.2.3.-LM]. 
5.2.1. figure 1A-B.ai: please highlight/indicate right image
5.2.2. figure 1A-B.ai: please highlight/indicate left image

5.2.3. figure 1A-B.ai: no animation
5.3. In this representative histologic section of an H&E stained formalin-fixed and decalcified tibia, the maintenance of the integrity of both the calcified bone [5.3.1.-LM] and the cellular bone marrow for histologic analysis can be observed [5.3.2.-LM].
5.3.1. figure1c.ai: please outline/indicate the/some pink staining
5.3.2. figure1c.ai: please outline/indicate the/some purple staining
5.4. Further, the bone marrow isolated by this procedure is suitable for many downstream applications, including the primary cell culture of osteoclasts [5.4.1.-LM] or osteoblasts [5.4.2.-LM].

5.4.1. figure2.psd: please highlight/indicate left image
5.4.2. figure2.psd: please highlight/indicate right image

6. Conclusion (said by authors on camera)
6.1. Sarah Amend: Once mastered, this technique can be completed in about 7 minutes from the long bone dissection to the bone marrow isolation if it is performed properly.

6.2. Sarah Amend: While attempting this procedure, it’s important to remember to position the mouse for the ease of the dissection.
6.3. Sarah Amend: Following this procedure, other methods, like FACS or other single-cell processes, can be performed to answer additional questions regarding the alterations in the bone marrow cell populations.
6.4. Sarah Amend: After watching this video, you should have a good understanding of how to quickly dissect the long bones of mice and to isolate the bone marrow by centrifugation.
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.  

figure1.psd

figure1A-B.ai

figure1c.ai

figure2.psd
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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