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A.  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: _____________________________________________
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____YES____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document not the original protocol. Please do not list entire sections. ___sections: 2, 3, 4 and 6________________________________________
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 using the step numbers listed in this document not the original protocol. Please do not list entire sections. 
Step 3.3. We adjust the injecting parameters to deliver 0.15 to 0.3 microliters. It is important to find the appropriate angle to place the pipette into the nasal cavity. Dye should be restricted to the cavity and must not leak out.
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
E.  Will the filming need to take place in multiple locations? (Y/N) _NO______ If yes, how far apart are the locations? ___________________________________________________

1. Introduction (Author Interviews) 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. BEATRICE TERNI: This method can be useful to answer key questions in the Neurobiology field, such as how do presynaptic terminals work in vivo [1-INT]. 
1.1.1. Named author states the above, looking slightly off frame, interview style. (Videographer Comment: WIDE)
1.2. BEATRICE TERNI: The main advantage of this set of techniques is that we show complementary approaches to assess the function of olfactory pathways in vivo using Xenopus tadpoles as animal model [1-INT].   
1.2.1. Named author states the above, looking slightly off frame, interview style. (Videographer Comment: MED)
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** BEATRICE TERNI: Demonstrating the procedure will be myself, BEATRICE TERNI and PAOLO PACCIOLLA. 
1.3.1. Interview style: Author saying the above (Videographer Comment: WIDE)
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera. (Videographer Comment: We totally forgot! But you could use some of the shots with Paolo working. He won’t be looking up from the workbench though – I’m sorry!)

Protocol: (read by voice talent at JoVE)

2. Transection of Olfactory Nerves
2.1. Begin the transection procedure by wetting two pieces of cellulose qualitative filter paper in 0.02% MS-222 anesthetic solution [1-MED-TXT] and placing them under the dissecting scope [2-MED-over the shoulder]. 
2.1.1. Talent pours drops of anesthetic on the filter paper until it is completely soaked TEXT: 4 cm x 3 cm, see Table of Materials. 
2.1.2. The wet pieces of paper are placed on the stage of a dissection microscope. 
2.2. Then pick a tadpole from the tank and immerse it in a dish of anesthetic solution [1-MED]. The tadpole should stop swimming within 2 to 4 minutes [2-CU]. Check for proper anesthetization by the absence of a reaction to mechanical stimuli applied at the tail level using tweezers [3-ECU].
2.2.1. Talent picks a tadpole in the usual manner and transfers it to a dish containing anesthetic solution. (Videographer Comment: 2.2.1a – MED. 2.2.1b - CU) (Editor: I'm not sure if these are the same action from different focal lengths, or if the action was split up)
2.2.2. The tadpole in the dish stops swimming. (Videographer Comment: 2.2.2 – CU lateral. MVI_3771 clip with no whiteboard on it. CU frontal probably is better focused than the one before and it is shown clearly how the tadpole stops swimming) 
2.2.3. The tadpole’s tail is gently grasped with tweezers.
2.3. Place the anesthetized tadpole on the filter paper under the scope [1-MED]. Position the animal with its dorsal side facing upward, so brain structures can be visualized [2-CU].
2.3.1. Talent transfers the tadpole from the dish to the filter paper. 
2.3.2. Shot of the tadpole as the forceps gently position the tadpole with its back facing the camera. 
2.4. For behavioral experiments, use Vannas scissors [1-MED-over the shoulder] to transect both nerves to suppress all odorant information arriving to the olfactory bulb [2-SCREEN-TXT]. 
2.4.1. Talent situated at the microscope picks up the Vannas scissors. (Videographer Comment: The tadpole is overexposed because the most important thing in the shot is the scissors)
2.4.2. SCREEN CAPTURE: Both olfactory bulb nerves are transected. TEXT: Transect a single nerve for experiments that require an internal control of nerve injury.  (Author Comment: This step was filmed, however we also uploaded 1) Jove_Screen_58028_Step 2.4.2_before nerve transection.tif and 2) Jove_Screen_58028_Step2.4.2_nerves transection.tif in case you consider the filmed step is not clear enough.) (Videographer Comment: We filmed the screen just in case. 2.4.2b is better)
3. Labeling of Olfactory Receptor Neurons with Fluorescent Calcium Indicators
3.1. Load a pulled glass pipette with 2-microliters of calcium green-1 dextran solution [2-CU-TXT] and place it in the microinjector [1-MED-over the shoulder CU] [2-CU-TXT].
3.1.2. The pipette is loaded using a microsyringe. TEXT: See written protocol for details of solution preparation. 
3.1.1. Talent places the pipette in the microinjector.
3.1.2. The pipette is loaded using a microsyringe. TEXT: See written protocol for details of solution preparation. (Move above 3.1.1)
3.2. Place an anesthetized tadpole under the dissecting microscope on filter paper [1-MED-over the shoulder]. Then move the tip of the pipette into the principal cavity of the nasal capsule and deliver 0.15 to 0.3 microliters of the dye [2-SCREEN-TXT]. 
3.2.1. Talent removes a tadpole from a dish of anesthetizing solution and places it onto two pieces of wet filter paper on the microscope stage. TEXT: Typical parameters are 30 psi pressure and 50 ms injection time. 
3.2.2. SCREEN CAPTURE: The nose of the tadpole is seen. Then the tip of the micropipette moves into the nasal cavity and the dye is delivered. (Author Comment: This step was filmed but we also uploaded the image: Jove_Screen_58028_Step 3.2.2_dye delivering.tif, in case you prefer.) (Videographer Comment: 3.2.2.a – CU real one. 3.2.2.B – CU screen)
3.3. Leave the tadpole in place for 2 to 3 minutes [1-CU]. Using a Pasteur pipette, drip 0.02% MS-222 solution onto the more caudal parts of the animal to avoiding drying [2-MED]. 
3.3.1. The pipette is removed from the nasal cavity and the tadpole remains in place. (Videographer Comment: You can use 3.2.2A or 3.2.2b because it is shown how the pipette is removed)
3.3.2. Talent uses a pipette to aspirate anesthetic solution from the dish and drips it on the tadpole. (Videographer Comment: 3.3.2a – MED. 3.3.2.b – CU)
3.4. Transfer the animal to the recovery tank where the tadpole should recover normal swimming within 10 minutes or so [1-MED-over the shoulder-TXT]. 
3.4.1. Talent lifts the tadpole on paper from the stage of the microscope and places it back in the tank. TEXT: Euthanize tadpoles that do not recover normal swimming behavior 15 min after injection using a 0.2% MS-222 solution. (Videographer Comment: I would use 3.4.1. The other two takes o not have the tadpole in focus)
3.5. Observe fluorescence at the level of the glomerular layer of the olfactory bulb on the day after injection [1-LM]. 
3.5.1. LAB MEDIA: Authors – please provide another image showing good fluorescence at the level of the glomerular layer of the olfactory bulb (Author Comment: The corresponding image is: Jove_Screen_58028_Step 3.5.1_fluorescent Olf Bulb.tif)
4. Preparation of Tadpoles for Live Imaging of Presynaptic Responses 
4.1. Prepare an anesthetized tadpole for imaging by first removing the skin above the olfactory bulb [1-MED-TXT]. Use vannas scissors to make a lateral incision on the tadpole skin on the edge of the central nervous system at the level of the olfactory bulb [2-SCREEN]. 
4.1.1. Talent sitting at microscope picks up the vannas scissors. TEXT: It is preferable to use albino animals so this step is not required. 
4.1.2. SCREEN CAPTURE: The lateral incision is made as described. The process of making the lateral incision was filmed. (Videographer Comment: We filmed the screen just in case – and 4.1.2 and 4.4.1 are in that clip together)
4.2. Avoid extending the cut to the tectum, which can be easily identified by the location of the optic nerve [1-LM].
4.2.1. LAB MEDIA:  58028_Llobet_Figure1_D4. Video Editor, please show the image without the arrow and labels and then add the ‘Tec’ and ‘Op.N’ labels when “tectum” and “optic nerve” are narrated. (Author Commnt: We include figures Jove_LM_58028_Step 4.2.1_Figure 1D4_a.tif (without labels) and Jove_LM_58028_Step 4.2.1_Figure1D4_b.tif (with labels).)
4.3. Keep the animal moist by applying drops of 0.02% MS-222 solution using a Pasteur pipette [1-CU].
4.3.1. MS-22 is dripped onto the tadpole. 
4.4. Then pinch the cut skin using tweezers and pull it over the nervous system. Verify successful removal by the absence of melanocytes above the olfactory bulb [1-SCREEN]. 
4.4.1. SCREEN CAPTURE: The corner of the cut skin is lifted with forceps and peeled away. After skin removal, the closed tips of the tweezers indicate the region where melanocytes are now absent. *Critical step* (Author Comment: This procedure was filmed. However we uploaded images showing the tadpole before and after skin removal. 1) Jove_Screen_58028_Step 4.4.1_after skin removal.tif and 2) Jove_Screen_58028_Step4.4.1_tadpole before skinn rem.tif. We did so in case you consider the filming was not clear enough.)
4.5. Place the tadpole into the well of the coated dish [1-CU-TXT]. Position a glass coverslip coated with high vacuum grease to cover the top of the tectum to the end of the tail. Ensure that the olfactory bulb and placodes remain exposed to the extracellular medium [2-CU]. 
4.5.1. Tadpole is placed in the well of the dish. TEXT: See Table of Materials
4.5.2. The coverslip is placed and adjusted as described. 
4.6. Fill the Petri dish with Xenopus Ringer’s solution containing 100-micromolar tubocurarine to prevent muscle contractions [1-MED]. 
4.6.1. Talent pours Xenopus Ringer’s solution containing 100-micromolar tubocurarine into dish the from a labeled bottle. 
4.7. Place the dish holding the tadpole under an upright microscope [1-MED-over the shoulder MED]. Connect the reservoir containing Xenopus Ringer’s solution with the dish using polyethylene tubing for continuous perfusion of Xenopus Ringer’s solution [2-CU-TXT]. 
4.7.1. Talent transfers the dish from the bench to the stage of the microscope.  
4.7.2. Talent connects the perfusion tube at a 180° angle to the suction tube. TEXT: Perfusion and suction tubes must be oriented at 180°. 
4.8. Start perfusing Xenopus Ringer’s solution [1-MED]. Maintain the level of the solution in the dish constant throughout the experiment [2-CU]. Continuously evaluate tadpole viability by observing blood circulation through the vessels [3-SCREEN]. 
4.8.1. Talent opens the valve to allow Ringers solution to enter the dish. 
4.8.2. Footage of the dish with a constant level of solution. 
4.8.3. SCREEN CAPTURE: Blood circulation is seen through the vessels running along olfactory nerves. Corresponding to uploaded movie: Jove_Screen_58028_Step 4.8.3_blood_circulation.avi 
5. Live Imaging of Presynaptic Ca 2+ Changes in Olfactory Glomeruli 
5.1. Begin live imaging by using a low magnification objective to visualize the tadpole [1-MED-over the shoulder CU]. 
5.1.1. Talent moves the 5X objective into place. 
5.2. Move the micromanipulator axes [1-MED] to place the capillary delivering the odorant solution on the top of one nasal capsule forming a 90-degree angle with the olfactory nerve [2-SCREEN]. Find the olfactory bulb located ipsilaterally to the nasal capsule [5.3.2].
5.2.1. Talent moves the micromanipulator. 
5.2.2. SCREEN CAPTURE: The capillary moves into position on top of one nasal capsule and is seen to form a 90° angle with the olfactory nerve. (Author Comment: Corresponding to image: Jove_Screen_58028_Step 5.2.2_capillary 90º.tif)
5.3.2.	SCREEN CAPTURE: The field of view moves a little until the olfactory bulb is located and situated in the center of the field of view. (Author Comment: Corresponding image is Jove_Screen_58028_Step 5.3.2_ Olf Bulb center of view.tif)
5.2.3. [Added SCREEN] filmed by the operator showing the talent looking at the microscope. (Editor: It’s unclear where the authors want this placed from just reading the VO)
5.3. Switch to a high magnification water objective with a long working distance [1-CU], [2-SCREEN]. 
5.3.1. Shot of the objective carousel as the 5X objective moves out and the 60X objective moves into place and moves to immerse into the water. Authors – this step provides visual coverage for the sentence “Switch to a high magnification water objective with a long working distance” and breaks up two SCREEN shots for better cinematography. 
5.3.2. SCREEN CAPTURE: The field of view moves a little until the olfactory bulb is located and situated in the center of the field of view. (Move after 5.2.2)
5.4. Check the fluorescence emission by eye [1-MED]. Glomerular structures should be obvious [2-LM]. 
5.4.1. Talent looks through the oculars of the microscope.
5.4.2. LAB MEDIA: 58028_Llobet_Figure2B Image: Jove_LM_58028_Step 5.4.2_figure2B
6. Olfactory-Guided Behavior Assay
6.1. Begin by pipetting 20-milliliters of fresh amino acid solution into an elevated reservoir [1-MED-TXT].
6.1.1. TEXT: See written protocol for details of amino acid solution preparation. (Videographer Comment: You have two options of 6.1.1. According to the light where is situated the 6-well dish, the one you should choose is MVI_3797. Even though, if the linearity of the edition is not disturbed because of the light, I would choose MVI_3801 because the bag of my tripod is not shown…)
6.2. Then take 6 food-deprived tadpoles from their housing tank and place them in 2-liters of clean tadpole water to minimize the exposure to odorants [1-MED]. 
6.2.1. Talent transfers a tadpole/a few tadpoles from the holding tank to the tank of clean tadpole water and then repeats the action until 6 tadpoles have been transferred. TEXT: Do not feed tadpoles for at least 12 h before the assay. 
6.3. Place a modified 6-well dish on a white LED-transilluminator [1-MED-over-the shoulder  CU-TXT]. 
6.3.1. Shot of the illuminator as the dish is placed on it. TEXT: See written protocol for details of dish preparation. 
6.4. Fill each well with 10-milliliters of tadpole water [1-CU]. Place 1 tadpole per well, then leave to rest for at least 3 minutes [2-MED-over the shoulder CU].
6.4.1. The last couple of wells are filled with 10 mL of tadpole water (the other wells already contain tadpole water). 
6.4.2. Talent transfers each tadpole from the holding tank to the wells of the 6-well plate. 
6.5. Start image acquisition and acquire movies that contain basal, stimulus, and recovery periods [1-MED]. 
6.5.1. Talent performs the manipulations to start image acquisition and then watches the monitor. 
6.6. An attractive response can be detected as a movement towards the nozzle delivering the solution of amino acids. [1-SCREEN].   
6.6.1. SCREEN CAPTURE: Shot of one well showing the tadpole as it swims toward inlet. (Author Comment: Corresponding to: Jove_Screen_58028_step 6.6.1_movie tadpole toward_odor_source.mov)
6.7. Return animals to their tank after imaging [1-MED].
6.7.1. Talent places the tadpoles back in the tank. 
7. Results: Tracking Olfactory-Guided Behavior
7.1. Tracking tadpole head positions within an area of 35 mm x 35 mm, or the equivalent size in pixels, allows a quantitative analysis of olfactory-guided behavior. The dotted line represents the proximal area to the odor solution inlet [1-LM]. 
7.1.1. LAB MEDIA: 58028_Llobet_Figure4A. Video editor please show image. The dotted line could be flashed when “The dotted line represents the proximal area to the odor solution inlet” is narrated. (Author Comment: Uploaded image: Jove_LM_58028_Step 7.1.1_Figure4A.tif)
7.2. Individual plots of tadpole movements are constructed using X-Y coordinates obtained by image analysis. The extracted motility plots must faithfully reproduce video images [1-LM]. 
7.2.1. LAB MEDIA: 58028_Llobet_Figure4B. Show image. (Author Comment: Uploaded image: Jove_LM_58028_Step 7.2.1_Figure4B.tif)
7.3. A region of interest of 8.75-millimeter radius, centered on the solution inlet is used to classify the proximity of the animals to the odorant source. More time spent in the vicinity of the odorant nozzle indicates positive tropism. [1-LM]. 
7.3.1. LAB MEDIA: 58028_Llobet_Figure4C. Video Editor please bold or otherwise highlight the horizontal dashed line emanating from the y-axis at ~8.75 mm. (Author Comment: Uploaded image: Jove_LM_58028_Step 7.3.1_Figure4C,tif)
7.4. Binning time spent by tadpoles near the nozzle during defined periods, for example 15 second intervals, allows identification of the ability to detect amino acid solutions [1-LM]. 
7.4.1. LAB MEDIA: 58028_Llobet_Figure4D. Show image. (Author Comment: Uploaded image: Jove_LM_58028_Step 7.4.1_Figure4D.tif)
7.5. The overall behavior of a population of tadpoles can be obtained by plotting the distribution of individual data [1-LM]. 
7.5.1. LAB MEDIA: 58028_Llobet_Figure5A. Video Editor – if possible please start with just the gray box plots and the black circles and dashed line. (Author Comment: Uploaded image: Jove_LM_58028_Step 7.5.1_Figure5A.tif)
7.6. Positive tropism can be detected when the amino acid solution is prepared at 1-millimolar [1-LM] or 160-micromolar [2-LM]. 
7.6.1. LAB MEDIA: 58028_Llobet_Figure5A. Video Editor – please show the original image with all elements.  (Author Comment: Uploaded image: Jove_LM_58028_Step 7.6.1_Figure5A.tif)
7.6.2. LAB MEDIA: 58028_Llobet_Figure5B. Show image. (Author Comment: Uploaded image: Jove_LM_58028_Step 7.6.2_Figure5B.tif)
7.7. Animals do not respond to water application [1-LM]. 
7.7.1. LAB MEDIA: 58028_Llobet_Figure5C. Show image, (Author Comment: uploaded image: Jove_LM_58028_Step 7.7.1_Figure5C.tif)

8. Conclusion (said by authors on camera)
8.1. Paolo Pacciolla: Following this procedure, other methods like histological techniques or electrophysiology can be performed to answer additional questions like the alterations of synaptic properties after injury [1-INT]. 
8.1.1. Named author states the above, looking slightly off frame, interview style.
8.2. BEATRICE TERNI Paolo Pacciolla: After its development, this technique paved the way for researchers in the field of neurobiology to explore the processing of olfactory information in Xenopus tadpoles [1-INT]. 
8.2.1. Named author states the above, looking slightly off frame, interview style.
[bookmark: _GoBack]	
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.
1. Jove_Screen_58028_Step 2.4.2_before nerve transection.tif
2. Jove_Screen_58028_Step2.4.2_nerves transection.tif
3. Jove_Screen_58028_Step 3.2.2_dye delivering.tif
4. Jove_Screen_58028_Step 3.5.1_  fluorescent Olf Bulb.tif
5. Jove_LM_58028_Step 4.2.1_Figure 1D4_a.tif
6. Jove_LM_58028_Step 4.2.1_Figure1D4_b.tif
7. 5) Jove_Screen_58028_Step4.4.1_tadpole before skinn rem.tif
8. Jove_Screen_58028_Step 4.4.1_after skin removal.tif
9. Jove_Screen_58028_Step 4.8.3_blood_circulation.avi
10. Jove_Screen_58028_Step 5.2.2_capillary 90º.tif
11. Jove_Screen_58028_Step 5.3.2_ Olf Bulb center of view.tif 
12. Jove_LM_58028_Step 5.4.2_figure2B.tif 
13. Jove_Screen_58028_step 6.6.1_movie tadpole toward_odor_source.mov
14. Jove__LM_58028_Step 7.1.1_Figure4A.tif
15. Jove_LM_58028_Step 7.2.1_Figure4B.tif
16. Jove_LM_58028_Step 7.3.1_Figure4C.tif
17. Jove_LM_58028_Step 7.4.1_Figure4D.tif
18. Jove_LM_58028_Step 7.5.1_Figure5A.tif
19. Jove_LM_58028_Step 7.6.1_Figure5A.tif
20. Jove_LM_58028_Step 7.6.2_Figure5B.tif
21. Jove_LM_58028_Step 7.7.1_Figure5C.tif


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.
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