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Authors, please fill out the brief questionnaire below.   

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) _Yes____ If yes, please list make and model of your microscope: Leica MZ6 with multi viewing system.

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)_N___ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps_1.2.2, 1.2.3, 1.4, 2.4, 2.6, 3.3, 3.6, 3.7, 4.2, 4.3, 4.4, 4.5, 5.1.2, 5.2, 5.3________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  The most technically difficult aspect is the surgery of the animals. You need to find someone with steady hands and patience to do the surgery. They need to practice on a number of tadpoles before they are proficient and can do the surgery on the pre-tested tadpoles.
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):
Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:
The overall goal of this procedure is to test the visual function of tadpoles by recording the amount of time the animal spends on the half of the testing tank that is covered in black. (Intro)

This is accomplished by first raising tadpoles to stages 45-50. (P1)  
(Video editor:  Please use the image “51726_Viczian_Stg46.tiff”)
The second step is to set up a half-black, half-white tank, along with a camera for the behavior assay.  (P2) 
(Video editor:  Please use the image of the camera, tank, and computer labeled P1 in the file “51726_Viczian_Graphical Overview 01.ai.”  If possible, alter the tank to be half-black/half-white (as in the P2 image) and have no water level showing.  Also, remove the tadpole from the tank and the computer screen.)
Next, place a second tank with a tadpole into the outer tank.  For each tadpole, record the vision-guided behavior as the background in its environment is changed. (P3) 
(Video editor:  Continue using file “51726_Viczian_Graphical Overview 01.ai.”  Please keep the camera/tank/computer image up.  By some means indicate the tank under the camera has another tank (with a tadpole)  inside it.  For instance, use an inset with the image of one tank being nested in another (the first of the images labeled P2) The tadpole can return to the computer monitor. Maintain the camera/tank/computer image (remove the inset) and show the lower right image during the second sentence.)
The final step is to perform a retinal axotomy on the tadpoles and then repeat the behavior assay. (P4)
(Video editor:  Please remove all previous images.  Use the second image from the right along the top row of “51726_Viczian_Graphical Overview 02.ai” during “The final step is to perform a retinal axotomy on the tadpoles..”  Return to showing the final image of P3 during the remainder of the sentence.)
Ultimately,  data from this simple, inexpensive assay are used to show the tadpoles have a preference to swim on one side of the tank over the other under tests of photopic vision.  (P5) 
(Video editor: Please show  51726_Viczian_Figure 3C.ai”)
Paste a copy of your graphic overview here.   

-LAB MEDIA: 51726_Viczian_Graphical Overview 01.ai

-LAB MEDIA: 51726_Viczian_Graphical Overview 02.ai

The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Andrea Viczian: The main advantage of this technique over existing methods, like optokinetic response and the tail flip assay, is that it is an inexpensive, simple method that uses equipment readily available in most Xenopus laboratories.   
Protocol (read by voice talent at JoVE):
2. Pre-Behavior Setup: Tadpoles
2.1. To prepare the tadpoles, first obtain fertilized Xenopus embryos.  Put Marc's Modified Ringers, MMR, diluted by a factor of 10 in 60 mm Petri dishes with 50 µg/ml gentamicin antibiotic. (TEXT: MMR–Marc's Modified Ringers; see manuscript for preparation) Place blastula to neural plate stage embryos, stages 2 to 15, at 18ºC in the Petri dishes.  (TEXT: Maintain at about 18ºC; change the MMR and remove dead embryos each day)

2.1.1. WIDE: Talent at bench with embryos, preparing for the next steps

2.1.2. MED: Talent placing MMR in petri dishes

2.1.3. MED: Talent placing embryos in petri dishes (Video editor: Please size to show with 2.1.4)

2.1.4. LAB MEDIA: 51726_Viczian_Stg2.tif, 51726_Viczian_Stg6.tif, 51726_Viczian_Stg9.tif, 51726_Viczian_Stg12.tif, 51726_Viczian_Stg15.tif  (Video editor:  Please show a sequence of images, one after the other and in the given order, from this group.  Include at least the first and last, Stg2 and Stg15.  This should share a screen with 2.1.3). Added an extra shot of stage 14-15 embryos.

2.2. Once embryos reach a Nieuwkoop (pronounced “new cop”) and Faber stage of about 27 to 30, switch them to 0.1X MMR (pronounced “zero point one X MMR” and analogously for similar) without antibiotics to allow gut bacterial growth.  When the tadpoles reach the feeding stage, around stage 45, move them into 100 mm Petri dishes with 0.1X MMR.  The next day feed them nettle powder supernatant.  (TEXT: For one week alternate between the supernatant and changing the MMR)

2.2.1. LAB MEDIA: “51726_Viczian_Stg27-28.tiff”  (Video editor: Show with 2.2.2)

2.2.2. MED: Talent transferring tadpoles to new petri dishes  (Video editor: Show with 2.2.1)

2.2.3. LAB MEDIA: “51726_Viczian_Stg46.tiff”  (Video editor: Show with 2.2.4)

2.2.4. MED: Talent transferring tadpoles to larger petri dishes (Video editor: Show with 2.2.3)

2.2.5. MED: Talent supplying nettle powder supernatant  (Video editor: Please transition between 2.2.4 and 2.2.5 to suggest the passage of time)

2.3. After one week in the 100 mm Petri dish, fill half gallon tanks with frog water (TEXT: See manuscript for details).  Move each animal to its own tank and continue the nettle powder supernatant feeding schedule, but change the water only 2–3 times per week.

2.3.1. MED: Talent filling half-gallon tanks

2.3.2. MED: Talent transferring animal to tank and supplying food

2.4. When the animals are in half-gallon tanks, maintain them in a 12 hour light/12 hour dark cycle with lights turning on at 6 am. Prior to testing, place the half-gallon tank with the test subjects on a white surface overnight for at least 12 hours prior to testing.

2.4.1. WIDE: Region with tanks as light goes on or off

2.4.2. MED: Talent placing half-gallon tank on a white surface
3. Pre-Behavior Setup: Equipment
3.1. The behavior assay should be done in a quiet, low traffic area with standard fluorescent lighting.  Prepare two nesting half-gallon testing tanks.  On the outside corners of what will be the inner tank, use a Sharpie to mark the waterline at 5 cm above the bottom.

3.1.1. WIDE: Talent in region where equipment is to be setup, preparing for next steps

3.1.2. MED: Talent separating nested tanks to begin work
3.1.3. MED: Talent measuring and marking the outside corners of the inner tank

3.2. Also for the inner tank, identify any divets in its interior.  Fill these with an inert compound to prevent tadpoles from lingering in them.  Now, turn attention to the second, outer, tank. 

3.2.1. MED over the shoulder: Talent looking into tank

3.2.2. CU: A depression/divet before filling (Video editor: Please transition between 3.2.2 and 3.2.3 to suggest the passage of time during the second sentence)

3.2.3. CU: Same depression/divet after filling  

3.2.4. WIDE: Talent putting aside one tank and preparing to work on the other

3.3. For the next step, obtain black electrical tape and white tissue paper.  Use the tape to cover the exterior of one half of the tank, and the tissue paper to cover the exterior of the other, as shown here.

3.3.1. MED: Talent with tank, bringing clearly identifiable electrical tape and tissue paper into position (Video editor: Please transition between 3.3.1 and 3.3.2 to suggest the passage of time.)

3.3.2. MED: Correctly covered tank, in hands of talent, being rotated to show 

3.4. Once the tanks are prepared, set up an inoculating turntable and place the nested tanks on it.  Position a tripod and webcam so that the camera can image the interior of the tanks from above. Connect the webcam to a computer with video capture and playback software.  (TEXT: QuickTime was used for this work) 

3.4.1. MED: Talent moving turntable into position and placing tanks on it

3.4.2. WIDE: Talent placing tripod and webcam

3.4.3. MED: Talent connecting webcam to computer

3.5. Turn on the camera and prepare to make a new movie recording. Next, drape a lightweight cotton cloth over the camera and tanks to reduce external cues to the tadpoles. Use a luminance meter and check that the luminance under the cloth is between 35–50 candles per square meter.

3.5.1. MED over the shoulder: Talent looking at computer that is showing assay setup image

3.5.2. WIDE: Talent draping cloth over setup

3.5.3. MED: Talent testing luminance
4. Behavior Assay
4.1. Start the behavior assay by retrieving the inner testing tank. Fill it with frog water to the 5 cm mark.  Use a net to transfer an animal from its half-gallon container to the inner testing tank. At the computer, make certain the recording software is open and recording the testing area.

4.1.1. WIDE: Talent getting tank from nested tanks beneath drape

4.1.2. MED: Talent with inner tank, filling it with water

4.1.3. MED: Talent transferring tadpole to test tank

4.1.4. MED over the shoulder: Talent at computer with image of testing area on screen

4.2. For record keeping, write the animal name, the date and the time on a piece of paper.  Place this under the camera for recording.  After this is done, preset a timer for two minutes.

4.2.1. MED over the shoulder: Talent writing information on paper

4.2.2. MED: Talent placing paper in view of camera.  Ideally the screen of the computer will be in the shot to show

4.2.3. MED: Talent putting paper aside and setting timer

4.3. Next, orient the outer tank on the turntable so the black side is on the right.  Now, place the test tank into the outer tank in the recording area.  Close the drape and use the computer screen to ensure the orientation of the outer tank.  Make sure video is being recorded and start the timer.  (TEXT: Place timer so as to not disturb the test animal)

4.3.1. MED: Talent orienting outer tank so black side is on the right

4.3.2. MED: Talent placing test tank in outer tank

4.3.3. WIDE: Talent checking the outer tank while watching monitor

4.3.4. WIDE: Talent moving to computer to check recording and start timer

4.4. When the timer beeps, keep the drape in position and remove the inner test tank.  Next, rotate the outer tank 180º so that the black side is on the left.  Return the test tank to the inner tank and start the 2 minute timer again.

4.4.1. MED: Talent moving the inner test tank while keeping it covered  (Video editor: Please size and position this to allow 4.4.2 onscreen simultaneously)

4.4.2. CU: Inner tank being removed and set aside under drape.  If possible, please mount a camera where the lab camera should be to capture this and shots 4.4.4/6.  If not possible, change shots to SCREEN.  (Video editor: Please show with 4.4.1)

4.4.3. MED: Talent rotating the outer tank so black is on left (Video editor: Please size and position this to allow 4.4.4 onscreen simultaneously)

4.4.4. CU: Outer tank being rotated beneath drape  (Video editor: Please show with 4.4.3)

4.4.5. MED: Talent putting test tank in outer tank (Video editor: Please size and position this to allow 4.4.6 onscreen simultaneously)

4.4.6. CU: Outer tank being replaced beneath drape (Video editor: Please show with 4.4.5)

4.5. Remove the inner tank, rotate the outer tank by 180º, and replace the inner tank every 2 minutes for a total of 10 times. When done, stop the video recording. Return the tadpole to its half-gallon tank.  (TEXT: Repeat the behavior assay on two separate days for each tested animal.)

4.5.1. WIDE: Talent going through removal of tank, rotation, replacement of tank (all while tanks are behind the drape), and setting timer.

4.5.2. WIDE: Talent going to computer and stopping recording

4.5.3. MED: Talent getting tadpole and returning it to half-gallon tank
5. Retinal Axotomy 

5.1. Prepare a microscope for performing the retinal axotomy.  Fill a 60 mm Petri dish with 1% agarose melted in 0.1X MMR and let it solidify. Remove a small rectangular piece of the agrose the size of the tadpole. When ready to proceed, retrieve the test animal and place it in 0.02% tricaine.   (TEXT: Use gloves while working with tricaine)  Continue when it is unresponsive to a tail pinch with #3 forceps.  

5.1.1. WIDE: Talent checking microscope and preparing materials for axotomy

Move 5.2.1 here

5.1.2. MED: Talent placing tadpole in tricaine

5.1.3. CU: Tadpole in tricaine, ready for next step

5.2. Then transfer the animal to the dish.  Proceed by mounting the Petri dish on the microscope.  

5.2.1. MED: Talent preparing Petri dish (move this above)
5.2.2. CU: Animal being transferred to dish

5.2.3. MED: Talent placing Petri dish in position on microscope

5.3. Prepare to brace the animal with forceps on one side.  On the opposite side, use a 25 gauge needle to pierce the skin behind the dorsal region of the eye at a 45 degree angle. Carefully reach into the hole with #5 forceps and snip the optic nerve while avoiding the vein next to it.

5.3.1. SCOPE: View of tadpole with forceps being put in position on one side

5.3.2. SCOPE: Needle being used to pierce the skin, then retracted or put in position

5.3.3. SCOPE: Forceps cutting optic nerve

5.4. Flip the nerve out of the way and retract the forceps  (TEXT: If severe bleeding occurs,  euthanize the animal in 2% tricaine). After surgery, recover the animal by placing it in a 100 mm Petri dish with 0.7X MMR and 50 µg/ml gentamicin for 20 minutes.  After that, transfer the tadpole to a recovery tank with frog water.

5.4.1. SCOPE: Nerve being moved aside and forceps retracted

5.4.2. MED: Talent transferring tadpole to Petri dish

5.4.3. WIDE: Talent moving tadpole to recovery tank

5.5. Place the tank on a white surface in preparation for testing.  Let the animal rest overnight. The next morning, use the behavioral assay to test visual function.

5.5.1. MED: Talent placing tank on white surface

5.5.2. WIDE: Talent leaving tank as dark cycle begins

5.5.3. Use 4.5.1
6. Results: Xenopus laevis response to visual stimuli 
6.1. This movie shows representative data for the experiment. (TEXT: Movie frame rate increased) On the left are the animals before surgery, on the right are the same animals after retinal axons from both eyes have been severed.  This is indicated by the schematic in the bottom corners.  The water was disturbed to show that nothing has been added to repel the animals from the black side or attract them to the white side.  The pre-surgery tadpoles respond to the background color in less than 30 seconds, while the blind tadpoles swim aimlessly around the tank. 
6.1.1. LAB MEDIA: 51726_Viczian_Movie1.mov
6.2. This chart shows the percentage of time spent in the white and black regions for a single animal under three conditions.  First, the animal was observed before any surgery using the assay on two consecutive days.  After the right optic nerve was severed, its behavior was observed over two days of testing.  Finally, after both optic nerves were severed, there were two more days of observation with the assay.  The animal spent more days on the white side of the tank when at least one optic nerve was intact. 

6.2.1. LAB MEDIA: “51726_Viczian_Figure 3C.ai” (Video editor:  Please point out/highlight the leftmost data labeled “U” during the second sentence; the middle data labeled “SA” during the third sentence; and the rightmost data labeled “DA” during the fourth sentence.  During the last sentence point out the white regions in the rectangles labeled “U” and “SA”.)
7. Conclusion (said by authors on camera)
7.1. Andrea Viczian: After watching this video, you should have a good understanding of how to test the vision of tadpoles using simple reagents and equipment found in most frog labs. (restate overall goal of the procedure mention specific steps).
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, 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.  

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.
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