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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Yes  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
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. Please upload all screen captured video files to your project page as soon as possible.
Videographer: Please film screen for all the shots labelled ‘SCREEN’ as backup.

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 


4. Filming location: Will the filming need to take place in multiple locations?   No



Current Protocol Length

Number of Steps:  20
Number of Shots:  50

Introduction

1. Introductory Interview Statements

[bookmark: _Hlk76132590]REQUIRED: 
1.1. [bookmark: _Hlk76132554][bookmark: _Hlk76126380]Chloé Lahondère: For electroantennography, using mosquitoes in a specific and consistent physiological status is critical to obtain reliable results. This step-by-step protocol allows for lasting electroantennographic recordings in mosquitoes.	Comment by Mithila Boche: Interview statements are edited.

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.5.1 for ‘recordings in mosquitoes’ and 2.2.3 for ‘consistent physiological status’

1.2. Chloé Lahondère: The method can be used in multiple mosquito species and both genders. The electroantennography technique can also be transposed to other insect models, including beetles, flies, kissing bugs, and ants. 

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






Protocol
2. Odor Storage and Electrode Holder-capillary Preparation
2.1. Start by preparing the odorant mixtures [1] and a solvent control in 1.5-milliliter amber vials [2]. Store the vials at -20 degrees Celsius to prevent compound degradation [3]. 
2.1.1. WIDE: Establishing shot of talent carrying mixtures in a tray in his/her hands.
2.1.2. Talent preparing odorant mixtures and control in amber vial.
2.1.3. Talent removing the mixtures from the deep freezer.

2.2. Next, pipette out 10 microliters of the odorant solution onto a piece of filter paper loaded inside a labeled glass syringe [1-TXT]. Isolate the mosquitoes on the day of the experiment [2].
2.2.1. Talent adding the solution on a filter paper loaded inside a labeled glass syringe. TEXT: Filter paper-0.5 cm x 2 cm
2.2.2. Shot of mosquitoes in a container.

2.3. Working under the microscope, gently break the tip of 2 borosilicate capillaries with filaments using a pair of forceps [1-TXT]. 
2.3.1. SCOPE: Talent breaking the tip of capillary. TEXT: Capillary I.D: 0.78 mm, O.D: 1 mm

2.4. Before running the electroantennography or EAG (E-A-G) experiment, ensure that the electrode holders are clear inside with no borosilicate debris [1]. Then, perform chloridization by soaking the silver wires of the electrode holders in pure bleach for 5 minutes [2] until the wires turn matte dark grey [3]. 
2.4.1. Clear electrode holder.
2.4.2. Talent soaking silver wires in the bleach.
2.4.3. The wires turn matte dark grey.

2.5. Loosen the rubber stopper [1] and use a 20-gauge needle to fill the inside of the capillary with 10% saline solution [2].
2.5.1. Talent loosening the stopper.
2.5.2. Talent filling saline solution in capillary.

2.6. After soaking, rinse the silver wires with de-ionized water [1] and insert them in the two capillaries [2]. Keep the tip of the wire less than 1 millimeter from the tip of the capillary [3]. 
2.6.1. Talent rinsing silver wires.
2.6.2. Talent inserting silver wires in the capillary.
2.6.3. ECU: Shot of the silver wire in capillary.

2.7. Pass the capillary through the rubber ring inside the electrode holder without breaking it [1] and gently tighten the rubber stopper after verifying that no air bubbles are present [2].
2.7.1. Talent passing capillary through the rubber ring.
2.7.2. Talent tightening the rubber stopper.

2.8. Use the capillary with the wider opening on the reference electrode holder [1] and the smaller opening on the recording electrode holder [2]. Leave the two mounted electrode holders on a wet cleaning wipe to prevent the tip from drying out until ready to mount the head [3].
2.8.1. Talent placing capillary end on the reference electrode holder.
2.8.2. Talent placing capillary end on the recording electrode holder.
2.8.3. Talent placing electrode holder on a wipe.

3. [bookmark: _Hlk76105775]Electroantennography (EAG) Rig Preparation
3.1. Ensure that the air table is up [1], there is no blockage in the airline, and the air is on [2]. Verify that the tank of medical air is full to avoid changing it in the middle of the experiment [3] and confirm bubbles in the humidifier [4]. 
3.1.1. WIDE: Shot of the air table.
3.1.2. Talent turning the airflow on.
3.1.3. Shot of the air tank and gauge/flowmeter.
3.1.4. Shot of the humidifier having bubbles.

3.2. Turn on the medical air gas tank [1] and check the level of the two flowmeters [2].  
3.2.1. Talent turning on the medical air gas tank.
3.2.2. Shot of the flowmeters.

3.3. Turn on the computers, the software applications, and the valve power supply [1].  After verifying the internet connection, deliver a control pulse to verify that the valve delivering the pulses is functional [2].
3.3.1. Talent turning on the computer and valve supply.
3.3.2. A shot of control pulse being delivered.

4. Mosquito Head Preparation and Mounting
4.1. Place an aluminum plate on ice with a piece of wet cleaning wipe over it [1] and put a small dollop of electrode gel in a corner [2]. Place a mosquito cup on ice to let the mosquito cool down [3]. 
4.1.1. WIDE: Talent placing an aluminum plate with wet wipe on the ice.
4.1.2. Talent placing electrode gel on wipe. Videographer: This step is important!
4.1.3. Talent placing mosquito cup on ice. Videographer: This step is important!

4.2. Clip the tip of each antenna of the mosquito with micro scissors [1]. Use forceps to drag the mosquito next to the electrode gel dollop [2] and dip each antenna’s tip gently in the gel [3]. Videographer: This step is important!
4.2.1. ECU/SCOPE: Talent clipping an antenna with micro scissors.
4.2.2. Talent placing mosquito near electrode gel.
4.2.3. ECU: Talent dipping antenna’s tip in the gel.

4.3. Using forceps, pull the mosquito antennae out while maintaining them next to each other [1]. Chop the head of the mosquito using micro scissors [2]. Videographer: This step is important!
4.3.1. SCOPE: Talent pulling out antennae.
4.3.2. SCOPE: Talent chopping mosquito’s head with micro scissors.

4.4. Gently dip the tip of the reference electrode in the gel [1] and place it in contact with the neck, letting the head stick to it [2]. Move the electrode holders under the EAG microscope quickly [3] and place the reference head electrode on a micromanipulator [4]. Videographer: This step is important!
4.4.1. Talent dipping tip of the electrode in the gel.
4.4.2. ECU: Shot of the head sticking on electrode.
4.4.3. Talent moving electrode holders under the microscope.
4.4.4. SCOPE: Talent placing reference head electrode on a micromanipulator.

4.5. Use the micromanipulator to place the recording electrode as close as possible to the antennae tips [1]. Connect both electrode holders to the amplifier [2], then insert the antennae tips in the recording electrode [3]. Videographer: This step is important!
4.5.1. SCOPE: Talent placing recording electrode close to the antennae tips using micromanipulator.
4.5.2. Talent connecting electrode holders to the amplifier.
4.5.3. SCOPE: Talent inserting antennae tip in the electrode.

4.6. Place the airline tubing close to the mosquito head preparation at 1 centimeter [1]. Videographer: This step is important!
4.6.1. Talent placing airline tubing near head preparation.

5. Recordings and Data Analysis
5.1. Turn on the amplifier and the noise reducer [1] and ensure that the baseline signal is not noisy [2]. 
5.1.1. Talent turning on the amplifier and noise reducer.
5.1.2. SCREEN: Shot of the baseline signal without noise.
Authors: Please provide screen capture videos or screenshots for the SCREEN shots? Please use our screen capture guidelines and upload the files to your project page: https://www.jove.com/account/file-uploader?src=18922858.
Videographer: Please film screen for all the shots labelled ‘SCREEN’ as backup.

5.2. Once the noise level is satisfying, insert the first odor syringe in the airline hole to perform the test [1] and close the Faraday cage [2]. Then, click Record on the EAG software to deliver the pulse [3]. 
5.2.1. Talent inserting the odor syringe in the airline hole. Videographer: Take multiple usable takes of this shot to use in 5.3.2.
5.2.2. Talent closing Faraday cage.
5.2.3. SCREEN: ‘Record’ tab being clicked.

5.3. Measure EAG responses as amplitude in millivolts [1] and then proceed with the next odor or concentration [2].
5.3.1. SCREEN: EAG responses.
5.3.2. Use 5.2.1. Talent inserting the odor syringe in the airline hole.






Results
6. [bookmark: _Hlk63683736]Results: Olfactory Mediated Behaviors of Mosquito Species From Various Genera
6.1. The experiment successfully demonstrates that mosquito species can exhibit variable olfactory responses to different chemicals [1]. There was an absence of response to the mineral oil, which was used as a negative control [2].
6.1.1. LAB MEDIA: Figure 3B.
6.1.2. LAB MEDIA: Figure 3B. Video Editor: emphasize on first two graphs labelled as unfiltered and odor pulses.

6.2. Error in the results due to electrical noise can be reduced by grounding the elements to the Faraday cage using alligator clips [1]. 
6.2.1. LAB MEDIA: Figure 3B. Video Editor: emphasize on last last graph labelled as ‘Filtered’.

6.3. The response threshold to the same odorant can vary in magnitude for different species of mosquitoes [1]. For example, Toxorhynchites rutilus septentrionalis (tox‐oh‐wren‐kye‐tees root‐ill‐us sep-ten-tri-oˈna-lis) mosquitoes produce very large EAGs compared to Aedes aegypti (aye‐dees uh‐gyp‐tie), Anopheles Stephensi (uh‐noff‐uh‐lees) and Culex quinquefasciatus (cue‐lex kwink‐uh‐fas‐e‐ah‐tus) [2].
6.3.1. LAB MEDIA: Figure 3C.
6.3.2. [bookmark: _Hlk63685368]LAB MEDIA: Figure 3C. Video Editor: emphasize on a graph in first line labelled as Toxorhynchites rutilus septentrionalis.

6.4. A large deflection in response to the positive control benzaldehyde was noticed [1] while there was a lack of response to the negative control mineral oil [2]. These behavioral reactions are shown in a bar diagram [3].
6.4.1. LAB MEDIA: Figure 3C. Video Editor: emphasize on graphs in the first line.
6.4.2. LAB MEDIA: Figure 3C. Video Editor: emphasize on graphs in the last line.
6.4.3. LAB MEDIA: Figure 4 A.

6.5. Additionally, the threshold of detecting a specific chemical for each mosquito species was determined [1] by presenting the antennae the increasing concentrations of the chemical and plotting a dose-response curve [2].
6.5.1. LAB MEDIA: Figure 4 B.
6.5.2. LAB MEDIA: Figure 4 B. Video Editor: emphasize on concentration ‘10-6’ in the first graph.


Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements
[bookmark: _Hlk76132844]
7.1. Chloé Lahondère: It is important to start the recording as soon as possible after the head has been chopped and mounted to ensure great responsiveness of the preparation. 

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.4.2

7.2. [bookmark: _Hlk76127211]Chloé Lahondère: EAG allows to determine whether the mosquito antennae respond to a given chemical at a given concentration. However, it does not allow for determining the valence of this chemical e.g., attractant or repellent. 

7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 5.3.1 for ‘respond to a given chemical’
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