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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: Nikon SMZ-2B dissecting scope and Axioskop2FSplus for fine dissection to expose neurons.

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 by their protocol numbers. Please do not list entire sections of the protocol. If your protocol contains highlighting, make sure these steps are highlighted. 
Setting of the zebrafish embryo with glue and tearing of the meninges to expose neurons (3.5- 3.10).
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 to be filmed by their protocol numbers. (Please do not list an entire section.) Use of controlled glue delivery to attach embryo to sylgard. Test that glue’s drying time is not either too short or too long. Use minimal amount of tricaine to immobilize embryos. (step: 3.4, 3.5).. 

E.  Will the filming need to take place in multiple locations? (Y/N) ____yes___ If yes, how far apart are the locations? Dissection microscope is located in a laboratory bay and e-phys microscope in an adjacent alcove (microscopes are about 10-12 feet apart).

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 preparation is to allow the electrophysiological study of zebrafish spinal neurons in situ at the embryonic and larval stages. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Angie Ribera: The type of analysis with our methods complements the molecular and imaging approaches that are possible in this model. 

1.2. Angie Ribera: Our methods also allow various mounting configurations, thereby permitting access to a variety of spinal neurons at different developmental stages.

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Angie Ribera: Demonstrating the procedure will be Rosa Moreno, a Research Associate from my laboratory.   

1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

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 (IACUC) at the University of Colorado Anschutz Medical Center.
Protocol (read by voice talent at JoVE):

2. Preparation of dissection materials 
2.1. To begin this procedure, remove the black bulb from one glass bore and replace it with the white rubber adapter from another glass bore [1-MED-over the shoulder].  Next, cut a piece of flexible tubing to a length of about 38 cm [2-MED-over the shoulder].  Then, attach the mouthpiece to the end of the flexible tubing [3-CU].
2.1.1. *Film as written

2.1.2. *Film as written

2.1.3. CU the tubing as a mouthpiece is attached to its end
2.2. To prepare the silicone elastomer, add the base and the curing agent to a plastic conical tube at a ratio of 4 to 1 [1-MED-over the shoulder].  Afterward, mix the elastomer base and the curing agent thoroughly [2-MED-over the shoulder].  Pour the mixture into two 100 mm petri dishes, up to about 1 mm deep in one petri dish and about 2.5 mm deep in the other [3-CU].
2.2.1. *Film as written

2.2.2. *Film as written

2.2.3. CU the petri dishes as the mixture is poured into them
2.3. Allow the silicone elastomer to cure by exposure to air for 4-5 days [1-MED-TXT]. If cured elastomer is needed sooner, incubate it at 60 °C [2-MED]. 
2.3.1. Talent places the silicone elastomer aside for curing. Text: 4-5 days
2.3.2. Talent places the silicone elastomer in the incubator.
2.4. Afterward, cut out a 3.8 cm by 6.3 cm rectangle from the 1 mm-thick cured elastomer to serve as the bottom of the chamber [1-MED-over the shoulder]. From the 2.5 mm-thick cured silicone, cut a rectangle of 3.8 cm by 6.3 cm [2-MED-over the shoulder].  Then, from that, cut out an internal rectangle of 2.5 cm by 5 cm to generate a frame for the top of the chamber [3-CU].
2.4.1. *Film as written

2.4.2. *Film as written

2.4.3. CU the2.5 mm-thick silicone rectangle as an internal rectangle of 2.5 cm by 5 cm is being cut
2.5. To make the dissection/recording chamber, place the thin silicone rectangle directly on top of a glass slide [1-MED-over the shoulder], making sure to remove any air bubbles between the silicone and the glass [2-CU]. Then, place the silicone rectangle frame on top of the thin bottom layer of silicone [3-MED-over the shoulder].
2.5.1. *Film as written

2.5.2. CU the silicone and the glass as the air bubbles are removed
2.5.3. *Film as written

3. Dissection of embryo for patch-clamp recordings from spinal neurons 
3.1. In this procedure, place an embryo in a dissection chamber containing 2-3 mL of Ringer’s solution [1-MED-over the shoulder]. Immobilize the embryo by adding 100 µL of 0.4% tricaine solution to the chamber [2-CU]. 
3.1.1. *Film as written

3.1.2. CU the embryo as tricaine solution is added
3.2. Then, pull some injection micropipettes with long, thin tips from the thin-wall glass with a micropipette puller [1-MED-over the shoulder].  Attach a pulled glass micropipette to the glass bore of the glue dispenser [2-MED-over the shoulder]. Under the dissecting microscope, use tweezers to break the tip of the glass micropipette resulting in a tip of about 75 µm in diameter [3-SCOPE]. 
3.2.1. Talent places a micropipette in the puller

3.2.2. *Film as written

3.2.3. Show that the tip of the glass micropipette is broken by tweezers NOTE: Scope kit did not work, so might have been replaced by ECU? Same for any subsequent SCOPE shots
3.3. Now, load the glass micropipette with 3-5 µL of glue by applying suction through the mouthpiece [1-MED]. Bring the glue-filled tip to the dissection chamber [2-CU]. 
3.3.1. *Film as written

3.3.2. CU the glue-filled tip as it is brought to the dissection chamber 
3.4. Then, bring the tip of the glue-loaded micropipette near the head of the embryo while maintaining slight positive pressure to the micropipette via the mouth tube [1-SCOPE].  Once the tip is near the head of the embryo, apply sufficient positive pressure to expel a small drop of glue onto the bottom of the chamber [2-SCOPE]. 
3.4.1. Show that the tip of the glue-loaded micropipette approaching the head of the embryo 
3.4.2. Show that a small drop of glue is expelled onto the bottom of the chamber 
3.5. Use a dissecting pin to move the embryo towards the drop of glue so that the head makes contact with the glue [1-SCOPE]. Orient the embryo dorsal-side up and press on the head to ensure good contact with the glue [2-SCOPE].

3.5.1. Show the procedure described 
3.5.2. Show the procedure described 
3.6. As the glue slowly hardens, use the dissecting pin to re-position the embryo so that it lies ventral-side down, dorsal-side up [1-SCOPE]. Dip the dissecting pin into the drop of glue and draw a few threads of the glue over and across the head of the embryo to further secure its position [2-SCOPE].

3.6.1. Show the procedure described 
3.6.2. Show the procedure described 
3.7. Once the head is securely attached to the silicone and the glue has solidified, sacrifice the embryo by transection at the hindbrain level with another glass micropipette [1-SCOPE].  Use a fresh glass micropipette to superficially cut the skin several times at a position caudal to the hindbrain [2-SCOPE]. 

3.7.1. Show that the embryo is transected at the hindbrain level 
3.7.2. Show the procedure described 
3.8. Pierce the skin superficially by moving the pipette perpendicular to the rostro-caudal axis on each side of the trunk for dorsally mounted specimens or on the exposed side of the trunk for laterally mounted specimens [1-SCOPE]. 

3.8.1. Show that the skin is pierced by moving the pipette perpendicular to the rostro-caudal axis on each side of the trunk for dorsally mounted specimen 
3.9. To create a flap of skin for the tweezers to grab, scrape the skin several times with the micropipette at the level of and perpendicularly to the initial cut [1-SCOPE].  Using tweezers, gradually lift the skin flap and pull the skin caudally [2-SCOPE]. 

3.9.1. Show the procedure described
3.9.2. Show the procedure described

3.10. After that, deliver a small drop of glue near the tail of the embryo [1-SCOPE]. Use this glue to attach the tail to the bottom of the dissection chamber [2-SCOPE].  As the glue hardens, adjust the position of the trunk with the dissecting pin to ensure that the trunk remains dorsally oriented and that it is firmly attached to the chamber [3-SCOPE].

3.10.1. Show the procedure described
3.10.2. Show the procedure described

3.10.3. Show the procedure described

3.11. Following this initial dissection, rinse the preparation extensively with Ringer’s solution to remove tricaine and the debris, allow the preparation to rest for 5 minutes [1-MED-over the shoulder]. Next, replace the dissection solution with extracellular recording solution [2-MED]. If needed, add an immobilizing agent to the preparation [3-MED]. 
3.11.1. Talent rinses the preparation extensively with Ringer’s solution to remove tricaine and debris
3.11.2. *Film as written

3.11.3. Talent adds add an immobilizing agent to the preparation
3.12. Next, transfer the dissection chamber with the mounted embryo to the stage of an upright compound microscope equipped with a 40x water immersion long-working-distance objective [1-MED-over the shoulder].  Then, mount an empty borosilicate thick-wall glass micropipette onto the electrode holder of the headstage [2-MED-over the shoulder].
3.12.1. *Film as written

3.12.2. *Film as written

3.13. Attach the tubing at one end to the air outlet of the electrode holder and at the other end to a three-way stopcock [1-MED-over the shoulder].  After that, place a mouthpiece at one end of another piece of tubing and attach it to the three-way stopcock at the other end [2-CU].
3.13.1. *Film as written

3.13.2. *Film as written
3.14. Subsequently, bring the micropipette tip to the most dorsal portion of the spinal cord and gently pierce the meninges [1-SCOPE].  Follow with swift, short, sideways movements to loosen the meninges [2-SCOPE].  

3.14.1. Show the procedure described
3.14.2. Show the procedure described

3.15. After the micropipette tip has traversed the meninges, advance and raise the micropipette to pull the meninges away from the spinal cord [1-SCOPE]. Subsequently, move the micropipette rostrally, advancing over 1 to 2 hemisegments to expose the Rohon-Beard cells [2-SCOPE].  

3.15.1. Show the procedure described
3.15.2. Show the procedure described
3.16. Rosa Moreno: In our experience, Rohon-Beard neurons are more fragile than other spinal neurons, perhaps because they are mechanosensitive.  To maintain healthy Rohon-Beard cells, we expose only one or two Rohon-Beard neurons at a time [1-MED].
3.16.1. Interview style

4. Results: Excitability properties of Rohon-Beard neurons
4.1. Voltage-clamp recordings of outward and inward currents were obtained from the Rohon-Beard neurons in 1- [1-LM], 2- [2-LM], and 7-dpf embryos and larvae. The holding potential was -80 mV and the currents were elicited by a depolarizing step to +20 mV [3-LM].
4.1.1. 55507fig5large.jpg, Figure5111516Final.tif: Show Figure 5A (the think black line at the bottom) and the scale bar 
4.1.2. 55507fig5large.jpg, Figure5111516Final.tif: Add Figure 5A (the middle thick black line)
4.1.3. 55507fig5large.jpg, Figure5111516Final.tif: Add Figure 5A (the gray line on the top)
4.2. In current-clamp mode, 0.35 nA current injection for 1 ms elicits a single action potential from the Rohon-Beards neurons in both embryos and larvae [1-LM]. In the absence of electrical stimulation, Rohon-Beard neurons do not show spontaneous spiking [2-LM].
4.2.1. 55507fig5large.jpg, Figure5111516Final.tif: Show Figure 5B
4.2.2. 55507fig5large.jpg, Figure5111516Final.tif: Add Figure 5B’
4.3. The resting potential of the Rohon-Beard neurons becomes increasingly more negative as the development progresses [1-LM].
4.3.1. 55507fig5large.jpg, Figure5111516Final.tif: Show the table in Figure 5
5. Conclusion (said by authors on camera)

5.1. Rosa Moreno: Once the method is mastered, embryos may be mounted and dissected to expose the Rohon-Beard cells within 10 minutes.

5.2. Rosa Moreno: As mentioned, it is critical to know the factors that affect how quickly the glue will harden. 

5.3. Rosa Moreno: By providing access of patch electrodes to spinal neurons, this method also allows dye-filling for morphological analyses and study of electrical coupling via the use of neurobiotin, for example.

5.4. Rosa Moreno: This video highlights the critical steps which allows you to access zebrafish spinal neurons in situ in embryos and larvae for electrophysiology studies.

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.

( 2013, Journal of Visualized Experiments


