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Authors, please fill out the brief questionnaire below. This is similar to the one that you have already filled out, but is for the benefit of the videographer and the steps listed should refer to the step numbers in this document. 
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? Y Zeiss Stemi 2000  & Leica M80 with discussion tube & 2 objectives
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) _#3.2, #3.3, #3.5, #3.9, #3.10, #3.12__________________________________________

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.) _#3.5 & #3.11. The tissue we dissect is very fragile and tears easily. Also for these 2 steps there is a very narrow window to make the cuts and it is quite easy to cut off the cells of interest. To ensure success, we keep our forceps closed and pin the central region of the tissue to the silicone elastomer-coated dissection dish instead of holding the tissue with the forceps. We also make many small cuts instead of a small number of large cuts.  Often we partially close the scissors around the tissue and use the forceps to adjust the angle of the tissue before making the full cut. Finally, practice, practice, and more practice is needed to master this dissection technique.__________________________

E.  Will the filming need to take place in multiple locations? (Y/N) __Yes_____ If yes, how far apart are the locations? _To film the introduction, we have decided to use a conference room instead of my office for space concerns.  This conference room is in another building, but is not far and the 2 buildings are connected by a breezeway.__________________________________________________

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 whole-mount dissection method is to isolate the sensory region of the calcified adult cochlea as three intact turns: the apex, middle, & base (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Brandon Cox: This dissection method preserves the three-dimensional structure of the organ of Corti and allows visualization of all cells when combined with immunostaining and confocal microscopy to image cells at different planes in the z-axis.
1.2. Brandon Cox: Compared to previously described cochlear dissection methods, we use a different strategy which generates only 3 cochlear turns that are larger and less likely to be lost or damaged in the immunostaining process.   

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

1.3. Scott Montgomery: Visual demonstration of this method is critical as the dissection steps are difficult to learn. Because the organ of Corti is very fragile, there is a small margin for error when removing the spiral ligament.  

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3.1. ** Brandon Cox: I will demonstrate the procedure along with Dr. Scott Montgomery, an Otolaryngology resident who works my laboratory. 
*This statement is only for introducing lab members who have not given interview statements above.
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.9. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee at Southern Illinois University School of Medicine.

Protocol (read by voice talent at JoVE):
Note to videographer and video editor: Some shots will be pulled from the video to make an overview figure (Figure 1). I have made some suggestions in the script but the final decision will be made by the author. Author’s comment is below. Jo
"an issue came up in both the editorial and peer review process and I never got response. I want to make sure that the production team is aware. The issue is that reviewers requested we add a figure with images of key steps in the dissection process. My lab does not have a camera on our dissection microscope to obtain such low magnification images thus we asked if "screen shots" or "stills" could be taken from the video. The JOVE editor I worked with told me this was possible and to discuss this with the production team.  In my opinion this new figure should be figure 1... Let me know if you need me to do anything to make this to happen and I'd be happy to write a legend for the new figure once we decide on which images (and how many) are pulled from the video."
2. Preparation of the Temporal Bones
2.1. After euthanizing the animal according to approved procedures and removing the brain [2.1.1-MED], begin by identifying the temporal bones in the base of the mouse skull [2.1.2-CU]. Then scrape away the cranial nerves using standard pattern forceps [2.1.3-ECU]. 

2.1.1. Talent places the base of the mouse skull onto the dissection surface. 

2.1.2. The temporal bones are indicated using the tips of the forceps. 

2.1.3. *film as written. 
2.2. Place the forceps at the tip of the otic capsule and use the thumb of the opposite hand to press down on the posterior semicircular canal to dislodge the encapsulated cochlea [2.2.1-CU]. 

2.2.1. *film as written. 
2.3. Free the bottom half of the temporal bone from the skull either manually with the thumb and index finger or using 10.5 centimeter fine scissors [2.3.1-CU] and place in methanol-free electron microscopy grade 4% paraformaldehyde to fix [2.3.2-MED-TXT]. 

2.3.1. *film as written. 

2.3.2. *film as written. TEXT: 2 – 20 hours at room temperature.  

2.4. After fixation, decalcify the temporal bones according to the instructions in the written portion of the protocol [2.4.1-MED]. 

2.4.1. The PFA is aspirated from the vial and a new clear solution is added.  

2.5. To determine if the sample is adequately decalcified, place the temporal bones on a silicon elastomer-coated dissection dish [2.5.1-MED], and gently press forceps onto the snail-shaped cochlea. If the tissue is spongey then decalcification is complete [2.5.2-CU].
2.5.1. *film as written. 
2.5.2. *film as written. The tissue is spongey. 
3. Whole Mount Dissection of the Cochlea
3.1. Add PBS (Pronounce as P-B-S) to the dissection dish [3.1.1-MED], then while working under a stereo dissection microscope [3.1.2-MED], use #4 or #5 forceps to hold the temporal bone in the vestibular (Pronounce as ve-STIB-you-ler) region and 5 mm Vannas-Tubingen spring scissors to cut away excess otic capsule tissue along the sides and above the apex [3.1.3-SCOPE]. 
3.1.1. *film as written. 

3.1.2. Talent places the dissection dish onto the microscope stage. 

3.1.3. *film as written. 
3.2. Using 2.5 mm Vannas spring scissors, insert one blade into the oval window and make several small cuts along the spiral ligament of the basal turn [3.2.1-SCOPE]. 

3.2.1. *film as written. 
3.3. Now, insert one blade of the 5 mm Vannas-Tubingen spring scissors into the region just cut, and place the other blade on the outside of the temporal bone, medial to the oval window. This cut separates the basal turn from the middle and apical turns [3.3.1-SCOPE]. 

3.3.1. *film as written. The final shot where the basal turn is separated from the middle and apical turns should be used as part of figure 1. 

3.4. Next, to complete the dissection of the basal turn, use the 2.5 mm spring scissors to cut the spiral ganglion nerve fibers that connect to the modiolus (Pronounce as mo-DIAL-us) to release tension in the basal turn [3.4.1-SCOPE]. Cut below the basal turn to separate from the vestibular organs [3.4.2-SCOPE]. 

3.4.1. *film as written. 

3.4.2. *film as written. The image showing separation of the modiolus from the vestibular organs should likely be included in figure 1. 
3.5. Use forceps to guide the tissue and to pin the spiral ganglion fibers to the silicon-elastomer coated dish [3.5.2-SCOPE]. Make a series of small cuts to remove the spiral ligament from both above and below the organ of Corti (Pronounce as COR-tee) [3.5.1-SCOPE & 3.5.3-SCOPE].

3.5.1. *film as written Move step 3.5.2 (forceps) above step 3.5.1 (cuts)
3.5.2. *film as written

3.5.3.  Added shot: SCOPE: During step 3.5.1 this tissue became thinner and needed to refocus the microscope.  

3.6. With the spiral ganglion fibers pinned to the silicon-elastomer coated dish, use the forceps to remove any remaining Reissner’s (Pronounce as RISE-ners) membrane from the organ of Corti [3.6.1-SCOPE]. 
3.6.1. *film as written. 
3.7. Make several cuts to reduce the thickness of the spiral ganglion axons [3.7.1-SCOPE]. Then grasp the remaining axons of the spiral ganglion with forceps [3.7.2-SCOPE] and transfer the dissected basal turn to a 48-well plate containing approximately 500 microliters of PBS [3.7.2-SCOPE-TXT] [3.7.3-CU-TXT].
3.7.1. *film as written. The image of the basal turn with spiral ganglion axons cut should be included in figure 1. 
3.7.2. *film as written TEXT: 10 mM PBS at pH 7.4 
3.7.3. Added shot: CU: Talent transfers dissected turn to 48 well plate. TEXT: 10 mM PBS at pH 7.4
3.8. Now separate the middle and apical turns by first placing the remaining two-thirds of the cochlea apical side down [3.8.1-SCOPE]. 

3.8.1. *film as written. 

3.9. Then insert one blade of the 2.5 mm scissors into the scala media where the middle turn was previously connected to the basal turn and make several cuts along the spiral ligament of the middle turn [3.9.1-SCOPE]. 

3.9.1. *film as written.  

3.10. Using the 5 mm scissors insert one blade into the cut region, with the middle turn placed on top of the blade. Place the other blade on the outside of the bony labyrinth, at a 90-degree angle from the apical tip. This cut separates the middle turn from the apical turn [3.10.1-SCOPE].
3.10.1. *film as written. The final shot where the middle turn is separated from the apical turn should be used as part of figure 1.
3.11. Next, complete the dissection of the middle turn by removing the spiral ligament from the organ of Corti [3.11.1-SCOPE].  Transfer the dissected turn to a 48-well plate as before [3.11.2-MED]. 

3.11.1. *film as written. The image of the middle turn after the spiral ligament is removed should be used for Figure 1.

3.11.2. *film as written. 

3.12. Now, use 2.5 mm Vannas spring scissors to open the cap that covers the apical turn [3.12.1-SCOPE], and repeat the procedure to remove the apical turn spiral ligament from the organ of Corti [3.12.2-SCOPE]. Transfer the dissected turn to a 48-well plate as before [3.12.3-CU].
3.12.1. *film as written. 

3.12.2. Show the final separation of the spiral ligament from the apical turn. A still of this image should be included in figure 1. 

3.12.3. Added shot: CU: Talent transfers dissected turn to 48 well plate. TEXT: 10 mM PBS at pH 7.4
4. Immunostaining with Fluorescently Tagged Antibodies
4.1. To begin the immunostaining procedure [4.1.1-MED], first aspirate PBS from each well [4.1.2-SCOPE], then replace with 200 to 300 microliters of blocking solution [4.1.3-SCOPE-TXT], and incubate for one hour at room temperature on a 3D rotator [4.1.4-MED]. 
4.1.1. Talent places plate on dissection scope.

4.1.2. *film as written. 

4.1.3. *film as written. TEXT: 1% Triton X-100, 1% bovine serum albumin (BSA), and 10% normal goat serum (NGS) diluted in 10 mM PBS pH 7.4. 
4.1.4. Talent places plate on 3D rotator. 
4.2. Once the incubation time has elapsed, remove the blocking solution [4.2.1-SCOPE] and replace with 100 microliters of primary antibody diluted appropriately in carrier solution [4.2.2-SCOPE-TXT]. Incubate overnight at 4-degrees Celsius on a 3D rotator [4.2.3-WIDE]. 
4.2.1. Blocking solution is aspirated from the wells of the plate. 
4.2.2. Primary antibody solution is added to the wells of the plate. TEXT: 0.1% Triton X-100, 1% BSA, and 5% NGS diluted in 10 mM PBS pH 7.4)
4.2.3. Plate is placed onto the rotator located in a cold room or in the refrigerator.  
4.3. The next day, remove the primary antibody solution [4.3.1-SCOPE], and wash each well with 500 microliters of PBS [4.3.2-SCOPE], for at least five minutes each time at room temperature [4.3.3-SCOPE]. Repeat the wash twice [4.3.4-SCOPE-TXT]. 

4.3.1. *film as written. Talent should be wearing something different from the previous shot to show that it is a different day. 

4.3.2. *film as written. Shot will be reused twice. 

4.3.3. The plate is placed in the 3D rotator to wash. 

4.3.4. Use 4.3.2. PBS being added to the wells of the plate. TEXT: 3 x PBS washes

4.4. After the last wash, aspirate the PBS and be careful not to suck up the dissected turn in the pipet tip. Replace with 100 microliters per well of fluorescently tagged secondary antibody diluted in carrier solution [4.4.1-SCOPE]. Place the 48-well plate in a black box to protect from light [4.4.2-MED] and place on the 3D rotator to incubate for 2 to 3 hours at room temperature [4.4.3-MED – over the shoulder-TXT]. 

4.4.1. Talent aspirates the PBS and then pipettes solution into the wells. During aspiration of the 2nd well in shot 4.4.1, the tissue was almost taken up in the pipet tip.  We decided to keep this take to show the potential problem in the video as it often occurs and can be problematic.
4.4.2. *film as written. 

4.4.3. *film as written. TEXT: 2-3 hours. 

4.5. Following the incubation, aspirate the secondary antibody solution [4.5.1-SCOPE] and wash three times with PBS as before [4.5.2-SCOPE-TXT]. 

4.5.1. *film as written. 

4.5.2. Use 4.3.2. PBS being added to the wells of the plate. TEXT: 3 x PBS washes. 
4.6. After removing the last wash, add 100 microliters of Hoechst (Pronounce as HOOK-st) to label nuclei [4.6.1-SCOPE-TXT]. Protect from light and incubate for 15 to 20 minutes at room temperature on a 3D rotator [4.6.2-MED-TXT]. 
4.6.1. 100 microliters of Hoechst 33342 is pipetted into wells of the 48-well plate. TEXT: Diluted 1:2000 in PBS, 

4.6.2. Talent covers the plate and places it on the 3D rotator. TEXT: Do NOT incubate longer than 20 minutes. 
4.7. Finally, remove the Hoechst solution and wash three times with PBS as before [4.7.1-SCOPE-TXT]. 

4.7.1. Talent aspirating from a well and pipetting PBS into the well. TEXT: 3 x PBS washes.

5. Mounting Stained Cochlear Turns

5.1. After labeling each slide, pipette 50 microliters of mounting media onto each slide [5.1.1-MED]. Then using #4 or #5 straight jeweler’s forceps, grasp the axons of the spiral ganglion [5.1.2-ECU], and gently transfer one cochlear turn from the 48-well plate to the mounting media [5.1.2-MED]. Use the microscope to ensure the dissected turn is not folded or twisted [5.1.3-MED].
5.1.1. 50 microliters of mounting media is added to two labeled slides. 
5.1.2. [combined with 5.1.1] *film as written. Shot will be reused once.
5.1.3. *film as written. Shot will be reused once. Talent places the slide on the microscope stage
5.2. Place one end of a coverslip on the slide and gently release to let the coverslip fall [5.2.1-CU].
5.2.1. *film as written. 
5.3. Use a stereo dissection microscope to ensure that the cochlear turn is not located near an air bubble [5.3.1-MED]. If this occurs, gently move the coverslip back and forth to reposition the cochlear turn [5.3.2-SCOPE].
5.3.1. Talent places the slide on the stereomicroscope stage and looks through the scope and places a finger on the coverslip. 
5.3.2. *film as written. 
5.4. Repeat the procedure for the other cochlear turns [5.4.1-MED]. Mount one cochlear turn per slide to prevent light exposure and photobleaching during the imaging process [5.4.2-CU].
5.4.1. Use 5.1.2-MED Talent gently transfers one cochlear turn from the 48-well plate to the mounting media. 
5.4.2. Talent turns the light source on a low setting.
5.5. Place slides in a slide folder so that they lay flat [5.5.1-MED – over the shoulder]. Protect from light and allow the mounting media to cure overnight at room temperature [5.5.2-MED].  
5.5.1. *film as written. 
5.5.2. Talent place slide folder in a drawer. 
5.6. The next day seal coverslips with clear nail polish [5.6.1-CU] and store at room temperature or 4 degrees Celsius until imaged [5.6.2-MED-TXT]. 
5.6.1. *film as written. 
5.6.2. Talent places covered slide folder in refrigerator. TEXT: Slides can be stored long term at -20(C or -80(C for many months.
6. Results: Examples of Optimal and Suboptimal Dissection and Immunostaining
6.1. This confocal slice image shows the cochlear middle turn isolated from a P15 mouse [6.1.1-LM]. Four 20x images were overlaid to reconstruct the whole middle turn [6.1.2-LM]. The hair cells, labeled with a rabbit anti-myosin 7a primary antibody, and an Alexa 647-conjugated secondary antibody appear magenta [6.1.3-LM]. Supporting cells, labeled with a goat anti-Sox2 (Pronounce as anti-SOCKS-2) primary antibody and an Alexa 568-conjugated secondary antibody appear green [6.1.4-LM]. Nuclei appear blue due to Hoechst stain [6.1.5-LM].  The scale bar represents 100 microns [6.1.6-LM]. 
6.1.1. LAB MEDIA: 53561_Cox_Figure2. Show whole image. 
6.1.2. LAB MEDIA: 53561_Cox_Figure2. Outline the edges of the four squares that make up the image in white. 
6.1.3. LAB MEDIA: 53561_Cox_Figure2. Highlight the ‘anti-myosin VIIa’ legend. 
6.1.4. LAB MEDIA: 53561_Cox_Figure2. Highlight the ‘Sox2’ legend. 
6.1.5. LAB MEDIA: 53561_Cox_Figure2. Highlight the ‘Hoescht’ legend. 
6.1.6. LAB MEDIA: 53561_Cox_Figure2. Highlight the scale bar. 
6.2. This image shows an optical cross-section of the middle turn isolated from a 6-week old mouse in the XZ plane [6.2.1-LM]. Again the hair cells are labeled with a magenta fluorophore [6.2.2-LM], and the supporting cells with a fluorophore that appears green [6.2.3-LM]. 
6.2.1. LAB MEDIA: 53561_Cox_Figure3A. Show whole image. 
6.2.2. LAB MEDIA: 53561_Cox_Figure3A. Highlight the ‘anti-myosin VIIa’ legend. 
6.2.3. LAB MEDIA: 53561_Cox_Figure3A. Highlight the ‘Sox2’ legend. 
6.3. This is an increased magnification of the previous image, with the crosshairs removed [6.3.1-LM]. The scale bar represents 20 microns [6.3.2-LM]. 
6.3.1. LAB MEDIA: 53561_Cox_Figure3B. Show whole image. 

6.3.2. LAB MEDIA: 53561_Cox_Figure3B. Highlight the scale bar. 
6.4. The following four images show some of the problems that can occur during whole-mount dissection or when mounting cochlear turns on slides [6.4.1-LM]. Here, on the left side of the image, the cochlear tissue was cut next to the last row of outer hair cells causing many of these cells to be mounted at varied angles [6.4.2-LM].
6.4.1. LAB MEDIA: 53561_Cox_Figure4A. Show whole image. 
6.4.2. LAB MEDIA: 53561_Cox_Figure4A. Place box around the collection of purple dots at various angles on the left hand side of the image. (Author suggests a long rectangle around the top row of purple dots that extend from the left side to middle of image – the ones that are not in a nice row.)
6.5. In this image a section of the organ of Corti on the left side has been cut off.
6.5.1. LAB MEDIA: 53561_Cox_Figure_4B. Show whole image; Place a box around the region on the left where the purple disappears. 
6.5.2. There is a hole punched in the outer hair cell region in the middle of the image.
6.5.3. LAB MEDIA: 53561_Cox_Figure4C. Show whole image; Place a box around the dark hole/black circle in the middle of the image.
6.6. Here the organ of Corti is folded in several places. 
6.6.1. LAB MEDIA: 53561_Cox_Figure4D. Show whole image. 
7. Conclusion (said by authors on camera)
7.1. Scott Montgomery: Once mastered, this whole-mount dissection technique can be done in 20-30 minutes.

7.2. Scott Montgomery: While attempting this procedure, it’s important to avoid placing forceps on the organ of Corti and to avoid grasping or pulling the spiral ligament. Instead, keep the forceps closed and pin the spiral ganglion fibers to the silicone elastomer-coated dish.

7.3. Brandon Cox: Tissue from 1 to 3 week old mice is more forgiving and useful to learn the dissection method. In addition, cochlear samples with hair cell damage are more difficult to dissect with noise exposed tissue being especially difficult and fragile.
7.4. Brandon Cox: Following this dissection procedure, other methods like scanning electron microscopy can be performed however a different fixative is needed. We have also made slight modifications to this protocol for rat cochlear tissue and hope to further modify the method for dissection of cochlea from chinchilla, gerbil, and guinea pig. 
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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