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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  Yes
Can you record movies/images using your own microscope camera? (Y/N) Yes
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Motic SMZ-171 trinocular scope, one 3mp camera, and one 5mp tablet camera.

2. Does your protocol include software usage? (Y/N) No

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
3.1, 3.2, 4.4, 4.7

4. 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.)
3.1, 3.2

5. Will the filming need to take place in multiple locations? (Y/N) No
If yes, how far apart are the locations? 


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.


1.1. Catherine Kehl: The feeding system of Aplysia has been used as a model system to study motor control and soft body biomechanics, but the muscles deep in the grasper have been inaccessible to in vivo manipulation. This surgery allows us to see the effects of lesions to these muscles in otherwise intact behaving animals [1].
1.1.1. INTERVIEW

1.2. Catherine Kehl: Not only does this allow us in vivo access for the first time, but the technique involves only a small incision to a single part of the slug, making the damage to other regions relatively small [1].
1.2.1. INTERVIEW


OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.


1.3. Catherine Kehl: The best preparation is to do careful dissections of the buccal mass and thoroughly acquaint oneself with its anatomy [1].
1.3.1. INTERVIEW

1.4. Catherine Kehl: This technique depends on the manipulations of the body, feeding organ and jaws of the slug in subtle ways [1].
1.4.1. INTERVIEW





Section - Protocol
2. Animal Selection and Anesthetization
2.1. Select an active animal by offering it seaweed and confirming that bite intervals are no greater than 5 seconds [1].
2.1.1. Shot of the animal eating seaweed.
2.2. 10 minutes after anesthesia, gently attempt to insert a pin into the gill and rhinophore, verifying that these do not retract, to ensure sufficient anesthetization [1]. Ensure that the lips of the slug are smooth, indicating the jaws are fully relaxed [2] [3-LM]. In this way, odontophore is exposed [4] [5-LM].
2.2.1. CU: Talent inserts a pin.
2.2.2. CU: Talent points to the relaxed lips.
2.2.3. Figure 2B - Video editor: Use as an inset.
2.2.4. CU: Talent exposes odontophore in the mouth.
2.2.5. Figure 1A – Video editor: Use as an inset, and emphasize the odontophore.
2.3. In the case where wrinkling appears on the lips, the animal’s lips and jaw are not sufficiently relaxed for the surgical procedure. Refer to the manuscript for tips on inducing lip relaxation [1] [2-LM]. 
2.3.1. CU: Talent shows the wrinkling.
2.3.2. Figure 2A – Video editor: Use as an inset
3. Exposing the Radular Surface
3.1. Position the slug so that the head hangs downward, allowing the buccal mass to settle against the jaws [1]. Apply pressure with the thumb and forefinger to push the buccal mass toward the jaws, holding the buccal mass in place [2].
3.1.1. CU: Talent positions the slug with head downward.
3.1.2. Talent pushes buccal mass. Important step
3.2. Rotate the jaws so that they are visible. At the same time, maintain the pressure on the buccal mass so that the prow of the buccal mass is visible through the jaws [1] [2-LM]. 
3.2.1. CU: Talent makes the prow of the buccal mass seen. Important step
3.2.2. Figure 3 – Video editor: Use as an inset, and emphasize the yellow part.
3.3. Gently work the tips of the blunt forceps into the cleft of the odontophore and use them to lever the radular surface through the jaws [1]. If the jaws are not sufficiently relaxed, use the forceps to gently grasp the edge of the cleft to assist this process [2]. 
3.3.1. CU: Talent uses forceps. Videographer comment: 3.3.1 through 3.4.3 were all shot as one clip (for technical reasons after consulting with Catherine the demonstrator.)  That is slated as such. I also shot all of the scope clips with my camera just in case.
3.3.2. CU: Talent uses forceps to grasp the edge.
3.4. Once the surface is exposed, work the jaws clear of the anterior portion of the radular surface all the way around the perimeter. This makes the odontophore less likely to retract [1] [2-LM]. Ensure that no more than half of the walls of the odontophore is exposed [3-TXT]. 
3.4.1. CU: Talent exposes more of the odontophore.
3.4.2. Figure 4 – Video editor: Use as an inset
3.4.3. CU: Shot of the exposed odontophore. TEXT: Avoid full eversion to prevent major muscle damage.
4. Surgical Incisions and Post-operative Care
4.1. Once the radular surface is fully exposed, arrange the slug under a dissection scope for the surgery [1]. For scientists with less experience, use a wide rubber band and a third hand to stabilize the jaws and radular surface for the surgery [2].
4.1.1. Talent transfers the slug under a scope.
4.1.2. Talents stabilize the jaws for surgery.
4.2. Position the radular surface so that the cleft side faces the investigator [1] [2-LM]. Gently grasp the radular surface, near the radular base, so that a horizontal fold is formed perpendicular to the anatomical crease. Use fine scissors to cut through this fold, making an incision along the anatomical crease [3] [4-LM].
4.2.1. SCOPE: Talent positions the slug.
4.2.2. Figure 1B – Video editor: Use as an inset, and emphasize the radular surface, and cleft when VO says those two words.
4.2.3. SCOPE: Talent grasps radular surface, and cuts.
4.2.4. Figure 5A – Video editor: Use as an inset.
4.3. Extend this initial incision to 3-5 centimeters to allow access to the interior of the buccal mass [1]. Adjust light [2] so that it points directly back through this incision [3]. Part the edges of the incision so that the back of the lumen of the odontophore and the thin vertical strands of the I7 (pronounce as I-seven) muscle are visible [4] [5-LM].
4.3.1. SCOPE: Talent cuts more.
4.3.2. Talent adjusts light.
4.3.3. SCOPE: Light shines through incision.
4.3.4. SCOPE: Talent parts the edges.
4.3.5. Figure 6 – Video editor: Use as an inset, and emphasize the two strips of red.
4.4. Reach into through the incision, grasp both strands of I7, and pull them up through the incision, where as much as the muscle can be cut away as is practical [1] [2-LM].
4.4.1. SCOPE: Talent grasps two strands of muscle, and cuts. Important step
4.4.2. Figure 7 – Video editor: Use as an inset
4.5. After lesions have been performed, grasp the anterior tentacles, and push down on the radular surface to return the slug to its original configuration [1]. Place post-surgical animals in a protected environment with good water flow [2].
4.5.1. SCOPE: Talent returns the slug to the original configuration.
4.5.2. Talent places the animal in water. Videographer: Take multiple shots, as this will be used later.
4.6. Ensure that the animals are alert and responsive on the day after surgery [1]. On the first or second day after surgery, animals begin to feed [2].
4.6.1. Talent pokes the animal to test if they are alert.
4.6.2. Shot of the animals eating. 
4.7. To perform Sub-radular Fiber Lesion, after surgical incision, insert the tip of a small straight scalpel blade through the incision with the sharp edge angled upwards. Gently scrape the fine muscular fibers from the underside of the radular surface [1] [2-LM].
4.7.1. SCOPE: Talent scrapes under the radular suface. Important step
4.7.2. Figure 8 – Video editor: Use as an inset
4.8. [bookmark: _Hlk8806675]Then, perform post-operative care as previously [1].
4.8.1. Use 4.5.2.


Author comment: I have two concerns - for one, I'd like to compare what was filmed to the script during the key step of working the buccal mass through the jaws. What we did was pretty close, but each process is a little different, and I'd like to make sure the two correspond.
[bookmark: _GoBack]The other is that with my move, I'm not in a position to make sure that the files from the microscope camera were transferred to you



Section – Results
5. Results: Lesions on Opening Width During Peak Biting
5.1. In this anatomical study, Sham lesions had no significant effect on the width of the opening at the peak of biting [1], whereas both I7 and sub-radular fibers lesions did significantly reduce bite width [2].
5.1.1. Figure 9 – Video editor: emphasize Sham Lesion.
5.1.2. Figure 9 – Video editor: emphasize I7 Lesion, and then emphasize SRF Lesion.



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

6.1. Catherine E. Kehl: The most important thing to remember is to make sure the jaws and lips of the animal are full relaxed before attempting to push the grasper out through the jaws [1].
6.1.1. INTERVIEW
6.2. Catherine E. Kehl: Both I7 and the sub-radular fibers are most likely multi-functional muscles, and we have only identified one aspect of the behavior to which they contribute. In addition, this technique of protracting the odontophore gives access to whole portions of the anatomy that were previously inaccessible [1].
6.2.1. INTERVIEW
6.3. Catherine E. Kehl: Besides opening up anatomical regions in molluscan soft body biomechanics, we hope this technique might serve as a foundation for other investigators working with soft structures that would otherwise be difficult to manipulate [1].
6.3.1. INTERVIEW
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