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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? Y, Nikon SMZ18
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
3.4., 3.6., 3.7., 3.11.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.7.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


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

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

1.1. Mary Whitman: This protocol allows us to identify axon guidance pathways active in the oculomotor nerve and to assess their roles at different points along a nerve trajectory in real time [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Mary Whitman: This technique preserves the local environments through which axons travel and their final targets. The growing axons are not cut, so initial axon outgrowth - but not regeneration - can be assessed [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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

1.3. Jessica Bell: This method provides insights into axon guidance in the oculomotor system but could be adapted to the study of the axon guidance of other nerves [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.4. Jessica Bell: This technique takes practice to master and working quickly is extremely important. When trying it for the first time, use just a few embryos rather than a whole litter [1].

1.4.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera

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) at Boston Children’s Hospital.


Section - Protocol
2. Pregnancy Confirmation and E10.5 Embryo Harvest and Slice Preparation
2.1. Before beginning the procedure, first confirm the pregnancy by ultrasound on embryonic day 10.5 from a timed mating [1-TXT].
2.1.1. WIDE: Talent applying probe to abdomen, with u/s monitor in frame as possible TEXT: See text for timed mating setup details
2.2. To harvest the embryos, spray the abdomen of the pregnant mouse with 70% ethanol [1-TXT] and use scissors to open the abdominal cavity to extract the uterus [2].
2.2.1. CU: Mouse being sprayed TEXT: Euthanasia: CO2 asphyxiation + cervical dislocation
2.2.2. CU: Abdomen being opened
2.3. Wash the uterus in a Petri dish of ice cold HBSS [1] before placing the organ in a second Petri dish of fresh, ice cold HBBS [2].
2.3.1. CU: Uterus being washed, with HBSS container label visible in frame
2.3.2. CU: Uterus being placed into new dish
2.4. Under a dissecting scope, remove the embryos from the uterine horn [1] and their individual amniotic sacs [2], placing each embryo on the underside of the lid of a 12-well plate on ice as they are harvested [3].
2.4.1. MED: Talent at microscope, removing embryo(s)
2.4.2. SCOPE: Embryo(s) being extracted
2.4.3. MED: Talent placing embryo onto lid
2.5. Use filter paper to remove any liquid surrounding each embryo without touching the embryos themselves [1] and submerge the embryos in liquid 4% low-melting agarose [2-TXT].
2.5.1. SCOPE: Medium being removed Videographer: Important step
2.5.2. CU: Agarose being poured onto embryos/12-well plate lid Videographer: Important step TEXT: See text for all solution preparation details
2.6. Place the plate lid on ice to solidify the agarose [1]. When the agarose has hardened, flip over the embryos [2] and cover the other side of each sample with additional agarose [3].
2.6.1. MED: Talent placing lid onto ice
2.6.2. CU: Shot of hardened agarose, then embryo(s) being flipped
2.6.3. CU: Agarose being added
2.7. When the second volume of agarose has solidified [1], use a fluorescence dissecting microscope to trim the agarose around each embryo so that each embryo will be oriented properly on the vibratome stage [2].
2.7.1. MED: Talent placing lid under microscope Videographer: Important step
2.7.2. SCOPE: Agarose being trimmed from one embryo Videographer: Important step (Author Comment: Omit shot 2.7.2, it’s part of 2.8.3) (Editor: The authors may need to provide more clarity on what to do here. I’m unsure of if the VO is to stay as-is, or if any of it needs to change because this shot is being omitted)
2.8. The oculomotor nuclei and early axon outgrowths should be fluorescent [1]. Align each embryo so that the nucleus, outgrowing axons, and eye form a line [2] and use a razor blade to trim the agarose parallel to this line [3].
(Author Comment: The shots we got through the microscope have the green extremely bright, as we were hoping it could be turned down in post-production)
(Author Comment: 2.8.2 and 2.8.1 should be switched (it sort of becomes one shot - they have to be aligned, and then you see the nucleus/axon outgrowth.  We were also hoping that perhaps some graphics could be added to make it more clear what we’re trying to show.  Basically we would need a dashed line from the top green area to the eye (dark circle). (I know that’s really unclear and I’d be happy to talk to the video editor to try to explain).)
(Editor: I’m unsure if the VO needs to be changed here, so I’m leaving it as is even though I’ve switched the order of the shots. If the authors request is unclear, I suggest not adding any emphasis until the authors are able to provide more clarity)
2.8.2. SCOPE: Embryo being aligned Videographer: Important/Critical step
[bookmark: _GoBack] 
2.8.1. SCOPE: Shot of nucleus/axon outgrowth Videographer: Important/Critical step
2.8.2. SCOPE: Embryo being aligned Videographer: Important/Critical step (Move above 2.8.1)
2.8.3. SCOPE: Agarose being trimmed Videographer: Important/Critical step
2.9. Next, fill a vibratome chamber with ice-cold slice buffer [1] and superglue the first embryo to the vibratome stage so that the blade will be parallel with the oculomotor nucleus and eyes [2].
2.9.1. MED: Talent adding buffer to chamber
2.9.2. CU: Embryo being glued
2.10. When the superglue is dry, submerge the vibratome stage so that the embryo is oriented facing away from blade [1] and use a new vibratome blade to obtain 400-450-micrometer slices [2].
2.10.1. CU: Stage being submerged
2.10.2. CU: Slice being obtained OR MED: Talent at vibratome, slicing tissue
2.11. Use a sterile transfer pipette to transfer each slice into cold slicing buffer as it is acquired [1] and use the fluorescence dissecting microscope to select the slice containing the oculomotor nuclei and eyes [2].
2.11.1. CU: Slice being collected
2.11.2. SCOPE: Shot of slice with nuclei and eyes LAB MEDIA: PlatedE10.5SlicePhoto.tif (Author Comment: We could not get the correct shot today, so we’ve submitted a still photo to use instead)
2.12. Using a sterile transfer pipet, transfer the slice onto a cell culture insert in 6-well plate containing 1.5 milliliters of culture medium per well [1] and place the plate in a 37-degree Celsius incubator [2-TXT].
2.12.1. CU/MED: Slice being placed onto cell culture insert Videographer: Shot will be used again/Important step
2.12.2. MED: Talent placing plate into incubator TEXT: Alternative: Have one researcher obtain slices and one researcher place slices
2.13. Remove the residual agarose from the vibratome stage [1] and superglue the next embryo onto the stage [2], continuing to collect slices until all of the embryos have been sectioned and plated [3].
2.13.1. CU: Agarose being removed
2.13.2. MED: Talent gluing embryo to slice
2.13.3. Use 2.12.1. MED: Talent placing slice onto plate
2.14. Then add the appropriate concentration of the inhibitor or recombinant molecule of interest diluted in an appropriate solvent to the medium of each well to create a dose-response curve [1] and image the slices every 30 minutes by phase contrast and fluorescence microscopy for up to 72 hours [2].
2.15. CU: Reagent being added to well(s), with reagent container label visible in frame
2.16. MED: Talent placing plate onto microscope stage



Section – Results
3. Results: Representative Ex Vivo Oculomotor Slice Culture Development and Pitfalls 

3.1. During normal in utero development, the first green fluorescent protein-positive oculomotor axons reach the orbit by embryonic day 11.5 before branching to their final targets, as observed in this representative slice culture [1].

3.1.1. LAB MEDIA: Video 1

3.2. The orientation of the slice on the vibratome stage is crucial, as the slices are not interpretable if they are not oriented properly [1].

3.2.1. LAB MEDIA: Figure 3

3.3. For example, if the embryo is tilted to its side, only one oculomotor nucleus will be observed within the slice [1].

3.3.1. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize image in Figure 3A and arrowhead in Figure 3A

3.4. If the embedded embryo is tilted too far toward its back, the eyes will not be present within the slice [1] and instead the upper limb and hindbrain or spinal cord may be included [2].

3.4.1. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize image in Figure 3B and arrowhead in Figure 3B
3.4.2. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize image in Figure 3B and SMN text in Figure 3B

3.5. It is also important to take care that during the placement of the slice onto the culture membrane that the tissue does not become folded [1].

3.5.1. LAB MEDIA: Figure 3C: JoVE Video Editor please emphasize image in Figure 3C

3.6. Take care when dissolving the inhibitors and growth factors in organic solvents [1]. For example, in this experiment, the slice died after the addition of ethanol to the medium [2].

3.6.1. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize image in Figure 4D



Section - Conclusion
4. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
4.1. Jessica Bell: Remember to keep everything on ice and to minimize the time between the extraction of the embryos and placing the slices in the incubator [1].
4.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
4.2. Mary Whitman: Using this technique, we have begun to identify additional axon guidance mechanisms at work in the oculomotor system [1]. 
4.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
4.3. Mary Whitman: Remember to use caution when working with razor blades and that some inhibitors may be hazardous and should be handled carefully according to their safety profiles [1].
4.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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