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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? Y, Olympus SZ40
2. Does your protocol demonstrate software usage? Y
Authors: Please screen capture the requested video files on the day of the shoot as possible
3. Which steps from the protocol section below are the most visually important? 
3.2., 3.6.-3.8., 3.10.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.7., 3.8. The most difficult aspects of the procedure are the dissection and the positioning of the electrodes to get a strong response to the standard stimulus.
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. Peter Hubbard: This the most robust and sensitive method for assessing olfactory sensitivity in marine fish, as it records a purely sensory signal prior to any processing by the CNS [1].

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

1.2. Peter Hubbard: The main advantages of the technique are its sensitivity and that it can be easily transferred to different species from different environments, independent of the external salinity [1].

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

Introduction of Demonstrator (Said by you on camera):

1.3. Peter Hubbard: Demonstrating the procedure will be Zélia Velez, a researcher from my laboratory [1][2]. 

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.3.3. Procedures involving animal subjects have been approved by the Portuguese Veterinary General Directorate, Ministry of Agriculture, Rural Development and Fisheries.


Section - Protocol
2. Control and High Carbon Dioxide (CO2) Water
2.1. To prepare the control water, collect 1 liter of charcoal-filtered seawater [1] and use a pH probe to check the pH [2].
2.1.1. WIDE: Talent collecting sea water
2.1.2. Talent checking pH

2.2. The pH should be around 8.2 [1]. If it is not, bubble the sea water with atmospheric air until a pH of 8.2 is reached [2].

2.2.1. Shot of pH readout
2.2.2. Talent bubbling water

2.3. Next, use an alkalinity titrator to measure the alkalinity of the water [1].

2.3.1. Alkalinity being measured

2.4. Then measure the water temperature and salinity [1].

2.4.1. Talent measuring temperature and/or salinity, with thermometer and salinity measuring instrument visible in frame

2.5. To prepare high carbon dioxide water, filter 1 liter of sea water through particulate and activated charcoal filters [1] before bubbling with carbon dioxide until the desired pH is reached [2].

2.5.1. Talent filtering sea water
2.5.2. Water being bubbled 

2.6. Use a pH probe to check the pH, which should be around 7.7 [1].

2.6.1. Water pH being checked

2.7. Then use an alkalinity titrator to measure the alkalinity of the water [1] and measure the water temperature and salinity [2].

2.7.1. Alkalinity being measured
2.7.2. Talent measuring temperature and/or salinity, with thermometer and salinity measuring instrument visible in frame

2.8. To determine the carbon dioxide pressure in both the control and high carbon dioxide water, open a software program designed to calculate carbon dioxide parameters in water [1-TXT] and add the water salinity, temperature, pressure, total alkalinity, and pH values into the Input window [2].

2.8.1. Talent at computer, opening software TEXT: e.g., CO2Calc 
2.8.2. SCREEN: screenshot_1: 00:00-00:19

2.9. Then select the constants, scales, and units, and click Process to determine the carbon dioxide pressure [1].

2.9.1. SCREEN: screenshot_1: 00:20-00:49 Video Editor: please speed up

3. Fish Preparation 

3.1. After confirming an appropriate level of sedation by a lack of response to tail pinch [1-TXT], place the anesthetized fish onto a cushioned support customized for the model [2-TXT] and place an appropriately sized silicon tube into the fish’s mouth [3].

3.1.1. WIDE: Talent pinching fish tail TEXT: Anesthesia: immersion in aerated natural seawater containing MS222; Neuromuscular blocker: gallamine triethiodide 10 mg/kg
3.1.2. Talent placing fish onto support TEXT: Here a seabream is used
3.1.3. Talent placing tube into mouth

3.2. The tube is connected to a submersible pump in a reservoir of anesthetic-containing, aerated seawater [1] and water is pumped over the gills at an approximately 100 milliliter/minute/kilogram rate [2].

3.2.1. NOTE: Shot removed. 
3.2.2. Water being pumped over gills Videographer: Important step

3.3. Next, insert an earthing pin into the flank muscle [1] and connect the pin to the head-stage of the amplifier [2].

3.3.1. Pin being inserted
3.3.2. Pin being connected to amplifier

3.4. Cover the fish with damp cloth with only the head exposed [1-TXT] and position the tube of the stimulus-delivery system within the nostril [2].

3.4.1. Fish being covered TEXT: Caution: Do not impede water exit from gills
3.4.2. Tube being placed into nostril

3.5. To expose the olfactory nerves, use a drill and a dissecting microscope to remove the skin and bone of the skull between the eyes [1].

3.5.1.  SCOPE: Skin and bone being removed

3.6. When using a seabream, use a circular saw to remove the part of the skull immediately above the eyes to just posterior to eyes [1] and use the drill to remove the bone between the eyes [2].

3.6.1. SCOPE: Piece of skull being cut/removed Videographer: Important step
3.6.2. SCOPE: Bone being drilled/removed Videographer: Important step

3.7. Once sufficient bone has been cleared, use fine forceps to remove the fat and connective tissue overlying the olfactory nerves without damaging the nerves or vessels [1].

3.7.1. SCOPE: Fat and/or connective tissue being removed Videographer: Important/difficult step

3.8. Next, connect parylene-coated tungsten electrodes connected to the head-stage of an alternating current preamplifier to the negative pole of a 3-volt direct current source [1] and place the tips in physiological saline for 20-30 seconds [2]. A steady stream of small bubbles should be observed coming from the tips [3].

3.8.1. Talent connecting electrode(s) Videographer: Important/difficult step
3.8.2. Talent placing tips into saline Videographer: Important/difficult step
3.8.3. Shot of bubbles from tip(s) Videographer: Important/difficult step

3.9. Once the olfactory nerves have been exposed, use micro-manipulators to insert the cleaned recording electrodes into the nostril in a position that gives a maximal response to the standard and a minimal response to the blank [1].

3.9.1. SCOPE: Electrode(s) being inserted Videographer: Important step

3.10. Peter Hubbard: Providing the dissection has gone smoothly, the critical step is getting the electrodes into the correct position. This can take time and involves a certain degree of trial and error [1].

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

4. Electrophysiological Recording

4.1. To obtain electrophysiological readings, use a solenoid-operated three-way valve to set up a stimulus delivery system to allow the rapid switching from clean background water to stimulus-containing water [1] and connect the common outlet to the tube carrying water to the olfactory rosette [2].

4.1.1. WIDE: Talent showing the three-way valve
4.1.2. Talent showing the outlet tube

4.2.  Place one line in background seawater [1] and the other in the test solution [2].

4.2.1. Talent placing line into background water
4.2.2. Talent placing line into test solution 

4.3. Connect the valve driver to the trigger of an analogue-digital converter [1] and configure the software to start recording at the trigger event and to continue for a predetermined period [2].

4.3.1. NOTE: Shot not filmed. 
4.3.2. Talent at computer, configuring software, with monitor visible in frame

4.4. To check the stability of the preparation, repeatedly record and measure the amplitude of the integrated response repeatedly with the standard, allowing 1 minute to elapse between successive stimuli [1].

4.4.1. SCREEN: To be provided by Authors: amplitude being recorded and/or measured

4.5. Next, record the olfactory nerve responses to amino acids in control sea water and allow 1 minute to elapse between successive stimuli [1].

4.5.1. SCREEN: To be provided by Authors: Olfactory response being recorded

4.6. Then record the response to 1 x 10-3-molar serine [1] and a control water blank solution [2].

4.6.1. Serine being delivered OR LAB MEDIA: Figure 4A
4.6.2. Blank being delivered OR LAB MEDIA: Figure 4B

4.7. To change the background water from control seawater to high carbon dioxide seawater, place the background line into the bottle with high carbon dioxide seawater [1] and flush high carbon dioxide water over the olfactory epithelium for several minutes [2].

4.7.1. Talent placing water into high carbon dioxide seawater container
4.7.2. NOTE: Shot not filmed.

4.8. Then record the olfactory nerve responses to amino acids in high carbon dioxide seawater, the response to a high carbon dioxide water blank solution, and the response to 1 x 10-3-molar serine and a control water blank solution [1].

4.8.1. SCREEN: To be provided by Authors: Olfactory response being recorded to amino acids in high carbon dioxide seawater, high carbon dioxide water blank solution, and 1 x 10-3-molar serine and a control water blank solution


Section – Results
5. Results: Representative Multi-Unit and Concentration Response Curves

5.1. Here typical responses to positive [1] and negative control [2] stimuli recorded from the olfactory nerve of a seabream are shown [3].

5.1.1. LAB MEDIA: Figure 4 Video Editor: please emphasize 10-3 M L-serine data curve
5.1.2. LAB MEDIA: Figure 4 Video Editor: please emphasize blank data curve
5.1.3. LAB MEDIAL Figure 4

5.2. Within about one second of stimulus application, a rapid increase in activity can be observed [1], followed by a period of accommodation while the stimulus is still present [2] and a return to baseline activity once the stimulus has ended [3].

5.2.1. LAB MEDIA: Figure 4 Video Editor: please emphasize data line from left end of black bar to data line peak for 10-3 M L-serine data curve
5.2.2. LAB MEDIA: Figure 4 Video Editor: please emphasize 10-3 M L-serine data curve from peak on left to end of black bar
5.2.3. LAB MEDIA: Figure 4 Video Editor: please emphasize decline in 10-3 M L-serine data curve from end of black bar to end of graph

5.3. In contrast, a blank stimulus evokes little or no response [1].

5.3.1. LAB MEDIA: Figure 4 Video Editor: please emphasize data line under white bar

5.4. In this typical concentration-response curve, it can be observed that increasing concentrations of an odorant [1] can evoke increasingly larger increases in the activity [2], and therefore, amplitude of the integrated responses [3].

5.4.1. LAB MEDIA: Figure 5A 
5.4.2. LAB MEDIA: Figure 5A Video Editor: please emphasize integrated data lines from 10-7 to 10-3
5.4.3. LAB MEDIA: Figure 5A Video Editor: please emphasize nerve data lines from 10-7 to 10-3

5.5. Plotting of the normalized data and corresponding linear regression [1] allows estimation of the threshold of detection for the concentration response of each animal or group of animals [2].

5.5.1. LAB MEDIA: Figure 5B Video Editor: please emphasize diagonal data line and y= 0.1761 equation
5.5.2. LAB MEDIA: Figure 5B Video Editor: please add/emphasize vertical line and -7.48 text

5.6. Sigmoidal concentration-response curves [1] can be plotted semi-logarithmically [2], allowing calculation of the odorant concentration that evokes a 50% maximal response [3].

5.6.1. LAB MEDIA: Figure 6 Video Editor: please emphasize integrated data curves in Figure 6A
5.6.2. LAB MEDIA: Figure 6 Video Editor: please emphasize data line in Figure 6B
5.6.3. LAB MEDIA: Figure 6 Video Editor: please add/emphasize vertical line and EC50 equation


[bookmark: _GoBack]Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Peter Hubbard: It is important to keep the fish as healthy as possible. For example, make sure the gills are adequately irrigated and the olfactory epithelium is kept wet during the recording [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.2. Peter Hubbard: One of our goals is to trace the neural pathways in the brain to where this sensory input is relayed [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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