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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_____Yes____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: __ Carl Zeiss OPMI Pico fitted with F170 foldable tube. 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__No______ 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 your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document. __3.1; 3.6; 3.8; 3.9; 4.2; 4.4__
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document. _3. Surgical procedure.  Prepare several animals at the different step of procedure before the shooting
E.  Will the filming need to take place in multiple locations? (Y/N) _No.  If yes, how far apart are the locations? ___We will borrow a surgical scope and hope that we do not go to another location.   

1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to establish an inner ear injury model by strategically delivering ototoxic agents directly to the round window niche of the mouse cochlea (Intro – Title card)
This is accomplished by first dissecting the subcutaneous fat layer and gently withdrawing the muscle body to reveal the tympanic bulla periosteum. (P1 – show the first mouse without the scalpel and dissected region. The have the scalpel come in and ‘dissect’ revealing the image beneath the fur). 
The second step is to uncap the bulla by gradually removing bone fragments until the round window niche is exposed (P2 – fade or zoom in to second image of mouse head)
Next, the visible fluid of the middle ear and round window niche is dried completely, allowing for optimal visualization of the round window niche. (P3 – zoom in further to show the close up of the round window niche)
The final step is to fill the round window niche with the selected ototoxic agent without disrupting the stapedial artery, followed by appropriate repetitions according to specifications of the agent. (P4 – shrink the third image into the circle in the fourth image and then have the needle come in to dispense ototoxic agent)
Ultimately, functional procedures, including auditory brainstem response and morphological evaluation, are used to show the selective preservation or degeneration of the cochlear microarchitecture. (P5 show 53131_Lang_Figure9 (auditory brainstem response), followed by 53131_Lang_figure10 (morphological evaluation)). 
[image: image1.jpg]



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

Dear Authors: The original statements below were too long and so I edited them for length. I also modified Dr Lang’s statement so she is not introducing herself in the third person. Jo
1.1. Hainan Lang: The main advantage of this technique over existing methods is that this procedure allows for excellent exposure of the round window niche and membrane to which a selected ototoxic agent may be directly applied. No direct cochleostomy is made; therefore the procedure leaves no surgical traumatic impact on the integrity of cochlear microarchitecture.  

HL comment: Note that Dr. Stevens just graduated from Resident training program and relocated to another city.  Is it possible to ask him recode this statement by himself?  If the JoVE does not allow to include the self-shooting file, the PI and senor author, Hainan Lang will present the statement.   

1.2. Brown, LaShaardai (Graduate student, second author): 

In summary, advantages of this technique include preservation of inner ear microarchitecture, avoidance of systemic toxicity, speedy onset of effect, selective degeneration in certain cochlear cell types, and reproducible results. This technique can be applied with few alterations between other rodent species, including rats, guinea pigs, and gerbils. 

1.3. Lang, Hainan (PI; Senior author): I will demonstrate this procedure in my laboratory in the Department of Pathology at the Medical University of South Carolina. 
1.3.1. Interview style: Author saying the above 
Protocol (read by voice talent at JoVE):
2. Surgical Preparation and Positioning
2.1. All aspects of animal research were conducted in accordance with the guidelines of the appropriate Institutional Animal Care and Use Committee.  All vertebrate experimental procedures described here were approved under the guidelines of the Medical University of South Carolina’s (MUSC) Institutional Animal Care and Use Committee (IACUC). 

2.1.1. EXTRA TITLE SLIDE

2.2. After anesthetizing the animal according to approved procedures, administer pre-operative analgesic. 0.1 mg/kg Buprenorphine is used here [2.2.1-MED]. 
2.2.1. Talent gives an IP injection of buprenorphine to an already anesthetized rodent. 
2.3. Check that the animal has reached a surgical plane of anesthesia; there should be no response to a toe pinch [2.3.1-CU] and the righting reflex should be absent in mice as seen here [2.3.2-MED-TXT]
2.3.1. A toe pinch is performed. No reaction is seen. 

2.3.2. The animal is gently rolled over and does not right itself. TEXT: If necessary, supplement anesthesia as outlined by your approved protocol. 
Change of order: Move 2.4 above 2.7
2.4. Pre-draw 0.2 mL of an aqueous solution containing the selected ototoxic agent into a 1 mL tuberculin syringe fitted with a blunted 28 gauge, ½ inch needle [2.4.1-MED]. Expel any air within the syringe as bubbles can prevent proper application of the agent [2.4.2-CU]. 

2.4.1. *film as written. 

2.4.2. [combined with 2.4.1] Air is expelled from the syringe. 
2.5. Use electrical clippers to remove fur in the area extending from the auriculo-cephalic crease rostrally to the shoulder girdle caudally [2.5.1-MED-over the shoulder]. Extend hair removal from the dorsal, sagittal midline to the mandibular angle laterally [2.5.2-CU].  Use a disposable razor to assure a cleanly shaved preparation.
2.5.1. *film as written. 

2.5.2. *film as written. 
2.6. Sterilize the skin of the prepared area according to institutional protocols. Here, Betadine alternated with ethanol is applied topically in a circular manner for 2 minutes [2.6.1-MED].
2.6.1. Alternating applications of betadine and ethanol are made to the exposed skin. 
2.7. Place a small heating pad under the body to maintain the animal’s body temperature at 36 to 38 degrees Celsius [2.7.1-MED]. 

2.7.1. *film as written. 
2.8. Secure the head of the animal via a head holder apparatus [2.8.1-MED]. Gently tighten a small clamp over the dorsum of the animal’s snout to hold it in place [2.8.2-CU]. 
2.8.1. *film as written. 

2.8.2. [combined with 2.8.1] *film as written.
2.8.3. [added] Reuse 2.6.1
2.9. Confirm that the head holder is rigidly connected to the center of a U-shaped articulating arm [2.9.1-MED – over the shoulder]. Secure a 1cm wide rod to the left arm of the “U” to be used as a left-side headrest to allow access to the right side [2.9.2-MED].
2.9.1. Talent checking the security of the connection between the head holder and the articulating arm. 

2.9.2.   [combined with 2.9.1] Talent secures the rod to the left arm. 

2.10. Once firmly secured in the head holder, rotate the mouse to a left lateral decubitus position [2.10.1-MED]. Position the body carefully on the flat operating surface to ensure it will be stable throughout the procedure and avoid undue torsional stress on the cervical vertebrae [2.10.2-CU].
2.10.1. *film as written. 

2.10.2. The body is positioned correctly. 

2.11. Position an operating microscope capable of 4x, 10x, and 20x magnification over the surgical field [2.11.1-MED – over the shoulder]. Confirm that the microscope can maintain its position in a hands-free manner so that both hands can be used for surgery [2.11.3-MED].  
2.11.1. *film as written. 

2.11.2. Talent checks the position of the microscope after letting go of the microscope. 
3. Surgical Procedure

3.1. While working under microscopic magnification [3.1.1-MED], use sharp scissors or a scalpel blade to create a 1 to 1.5 cm postauricular incision approximately 6-8 mm caudal to the auriculocephalic crease. Avoid cutting deeply to preserve the underlying vascular structures [3.1.2-SCOPE]. 
3.1.1. Talent looks through microscope. 

3.1.2. *film as written. 
3.2. Blunt dissect through the subcutaneous fat layer. If dissecting in a ventral-medial direction, take care to avoid the external jugular vein [3.2.1-SCOPE]. 
3.2.1. *film as written. 
3.3. If bleeding occurs, use absorbable gelatin sponges or cotton pellets to stem the flow [3.3.1-CU-TXT]. 
3.4. [MISFORMATTED – not VO] *film as written. TEXT: Use a bipolar cautery for heavier bleeding.

3.5. Once the fat layer is properly divided, expose the cervical musculature [3.5.1-SCOPE]. An important landmark is a small nerve branch of cranial nerve XI that wraps around the posterior edge of the cleidomastoideus to extend rostrally toward the pinna [3.5.2-SCOPE]. 
3.5.1. *film as written. 

3.5.2. The small branch of cranial nerve XI is pointed out with the tip of a surgical instrument. 

3.6. Use a self-retaining retractor to gently retract the cleidomastoideus muscle body in a posterior direction [3.6.1-CU]. Gently divide the transparent fascia enveloping the muscle body. Also, gently retract the parotid and external jugular vein in the opposite direction [3.6.2-SCOPE].  
3.6.1. *film as written. 

3.6.2. *film as written. 
3.7. With good retraction of the cleidomastoideus muscle body, the shiny dome of the tympanic bulla periosteum is visible [3.7.1-SCOPE]. At the caudal aspect of the bulla, the insertion of a deeper cervical muscle, the sternomastoideus, will come into view [3.7.2-SCOPE]. Place a self-retaining retractor to hold the cleidomastoideus apart [3.7.3-SCOPE]. 

3.7.1. The tympanic bulla periosteum is pointed out. 

3.7.2. The sternomastoideus is pointed out. 

3.7.3. *film as written. 

3.8. Using two-handed technique [3.8.1-MED], gently use bipolar diathermy to divide the bulla periosteum and expose the underlying bone [3.8.2-SCOPE]. 

3.8.1. Show Talent performing bipolar diathermy using two-handed technique. 

3.8.2. *film as written. 
3.9. Then use forceps or an otologic curette to gently elevate and push the periosteum in a peripheral direction to fully expose the bulla dome [3.9.1-SCOPE]. 

3.9.1. *film as written. 
3.10. Now, use a belt-driven dental hand drill with a 1 or 2 mm tapered tip to carefully drill a 2 mm pilot hole through the bulla bone [3.10.1-MED]. Drill between the caudal margin of the dome and the visibly opaque line extending across the rostral aspect of the bulla [3.10.2-SCOPE]. 

3.10.1. Talent places the tip on the drill, starts the drill and moves the tip towards the bulla bone. 

3.10.2. *film as written. 
3.11. Next, carefully drill a second pilot hole nearby to facilitate un-roofing of the bulla bone [3.11.1-SCOPE]. 

3.11.1. *film as written. 

3.12. Using a pair of jeweler’s tip forceps, uncap the bulla bone in a dorsal and caudal direction. Take care not to puncture the stapedial artery, which lies directly beneath the bulla cap. Minimize the amount of bone removed to prevent excessive fluid entry to the middle ear [3.12.1-SCOPE]. 

3.12.1. The bulla bone is uncapped in a dorsal and caudal direction with only the necessary amount of bone removed. 

4. Round Window Application of Ototoxic Agent

4.1. Before application of the agent, use paper wicks to remove all visible fluid in the middle ear and round window niche until the dry bone is visible. This step is crucial to the success of the protocol [4.1.1-CU].  

4.1.1. *film as written. 

4.2. While viewing the area under maximum magnification [4.2.1-MED], use a fine caliber needle on a 1 mL tuberculin syringe to apply one drop of ototoxic agent directly to the round window niche, filling it completely [4.2.2-SCOPE]. Allow the agent to rest in the round window niche for 10 minutes [4.2.3-MED-over the shoulder]. 

4.2.1. Talent switches the microscope to maximum magnification. {We were not able to shoot under maximum magnification!  Hope the current state of the film looks OK for editors... If not, I am happy to try to get another high-resolution film done by using the device that I can find here.}
4.2.2. *film as written. 

4.2.3. Talent presses start on a countdown timer set to 10 minutes. 
4.3. In the early stages, watch closely for the replacement of a small light reflection at the base of the dry niche with a dull and hazy fluid meniscus. This indicates that the niche is filling properly [4.3.1-SCOPE/INTERVIEW]. 

4.3.1. Film the replacement of the small light reflection with a dull hazy fluid meniscus. IF this is not possible, or not clear, then please film Dr Lang seated at the microscope reading the above soundbite to-camera.  
4.4. When 10 minutes have elapsed [4.4.1-MED], completely wick out the agent and replace it with a new application of the same agent. The number of applications depends on the agent used. Exposure time typically ranges between 30 to 60 minutes [4.4.2-SCOPE]. 

4.4.1. The timer countdown reaches zero and Talent stops the timer. 

4.4.2. *film as written. The wicking out and reapplication should take enough time to cover narration of the last two sentences.  
4.5. Following the final application, leave the bulla uncapped and use forceps to close the soft tissue over the surgical site [4.5.1-SCOPE]. 

4.5.1. *film as written. 

4.6. Use 4-0 non-absorbable, monofilament suture to close the skin over the surgical site [4.6.1-MED]. 

4.6.1. Talent suturing the skin. 

4.7. Allow the animal to recover from anesthesia in a clean home cage, which should be equipped with bedding and soft food [4.7.1-MED – over the shoulder]. Monitor the animals daily until sacrifice and cochlear tissue harvesting [4.7.2-MED]. 

4.7.1. Talent places the post-surgical animal in the cage. 

4.7.2. Shot of the animal recovered from anesthesia and moving around in a cage. 
5. Results: Targeted Cochlear Damage After Heptanol Exposure. 
5.1. Adult CBA/CaJ mice of both genders were exposed to the ototoxic agent heptanol via round window diffusion. Significant increases in ABR thresholds were observed in heptanol-treated mice from post-operative day 1 to day 15 [5.1.1-LM]. Control animals receiving sham surgery, with delivery of saline instead of heptanol, did not demonstrate significant threshold shifts at any tested frequency [5.1.3-LM].

5.1.1. 53131_Liang_Figure9. Show whole figure. Emphasize the red lines and symbols. 

5.1.2. 53131_Liang_Figure9. Show whole figure. Emphasize the black line and symbols. 
5.2. Immunostaining against an inwardly rectifying potassium channel, shown in green, served as an indirect method for visualizing the damage and recovery of cochlear structures [5.2.1-LM]. Staining intensity was markedly decreased within the stria vascularis on post-operative day 1 [5.2.2-LM]. Evidence of disrupted nuclear integrity and chromosomal condensation typical of cellular apoptosis was also seen on nuclear counterstaining, shown in red [5.2.3-LM].  
5.2.1. 53131_Liang_Figure10. Show whole figure without white arrows in panel B. 

5.2.2. 53131_Liang_Figure10. Show whole figure without white arrows in panel B. Highlight ‘StV’
5.2.3. 53131_Liang_Figure10. Show whole figure WITH white arrows in panel B. 
5.3. When potassium channel staining intensity was quantified in the areas of stria vascularis, treated ears demonstrated an initial trough followed by a significant shift back toward control intensity 7 days after heptanol exposure with recovery continuing thereafter [5.3.1-LM]. 

5.3.1. 53131_Liang_Figure12. Show whole figure. 
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration 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 limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

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 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

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.


        -LAB MEDIA: 0123_PIname_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 

        -LAB MEDIA: 0123_PIname_Figure3.tif

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

                     -LAB MEDIA: 0123_PIname_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?access=ksw0bprj
6. Conclusion (said by authors on camera)
6.1. Lang, Hainan: Once mastered, this procedure can be done in 30-60 min if it is performed properly.

6.2. Stevens Shawn: (It was present by LaShardai Brown) It’s important to remember that additional exposure and replenishing may help to avoid unwanted dilution of the ototoxic agent by blood, condensation, or interstitial fluid. However, caution should be used with this approach, as it tends to increase the risk of inadvertently injuring the stapedial artery or introducing interstitial fluid to the round window niche. 

6.3. LaShardai: This minimally invasive technique allows detailed study of delicate biochemical processes and has been tantamount in furthering our research aimed at assessing cochlear regenerative potential in vivo. 
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.
( 2013, Journal of Visualized Experiments


