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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?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps: 25
Number of Shots:  69 (28 SC)

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Blood Blanket Assay Using Reared Optogenetic Mosquito Lines for Artificial Blood Meal Engorgement Quantification
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, freshly prepare a 10-milliliter [1] minimal artificial blood meal [2]. Mix the solution thoroughly by inverting [3].
2.1.1. WIDE: Talent adding the stock solutions to the deionized water to prepare the minimal artificial blood meal. Videographer: Please obtain CU shot as well for this shot.
2.1.2. TEXT ON A PLAIN BACKGROUND
Minimal Artificial Blood Meal
Composition				Required Volumes from Stock
110 mM NaCl					220 µL from 5 M NaCl
20mM NaHCO3					200 µL of 1 M NaHCO3 
1.5 mM ATP						750 µL of 20 mM ATP
Deionized Water					8.83 milliliters
2.1.3. Talent inverting the container several times to mix the solution thoroughly.
2.2. Set up the SpinView recording settings [1]. Open the Red-light-Only__BB_.ino (Red-light-only-B-B-dot-ino) Arduino (ah-rdoo-eenoh) file or the desired stimulus file for the experiment [2].
2.2.1. SCREEN: SpinView recording settings being configured.
2.2.2. SCREEN: Red-light-Only__BB_.ino file being opened in the Arduino integrated development environment.
2.3. Next, pipette 650 microliters of the minimal artificial blood meal into each well of the aluminum feeding plate, ensuring that each well is filled without overflow [1].
2.3.1. Talent pipetting 650 microliters of the minimal artificial blood meal into each well of the plate.
2.4. Stretch a parafilm square with specific measurements over a 20.3-centimeter-diameter ring [1-TXT]. Place the parafilm over the plate and press the edges until it adheres [2]. Use a scalpel to trim a 1.3-centimeter-wide border around the plate [3] and tuck the excess parafilm underneath to seal the meal [4].
2.4.1. Talent stretching the parafilm over the ring. TXT: Parafilm square: 10.2-centimeter by 10.2-centimeter 
2.4.2. Talent placing the parafilm over the plate and pressing the edges to secure it.
2.4.3. Talent trimming the parafilm border with a scalpel 
2.4.4. Talent tucking the excess underneath the plate.
2.5. Place the plate directly on top of the polymerase chain reaction, or PCR (P-C-R) block to allow maximum heat transfer [1]. Place the thermocouple on the surface of the parafilm in the bottom-right corner of the aluminum plate [2]. Connect the camera, light-emitting diodes, and Arduino to the computer [3]. Turn on the power supply [4] and start the BB_thermocycler_program.x50prog program on the thermocycler [5].
2.5.1. Talent placing the plate on top of the PCR block.
2.5.2. Talent positioning the thermocouple on the parafilm in the bottom right corner of the aluminum plate.
2.5.3. Talent connecting the camera, light-emitting diodes, and Arduino to the computer.
2.5.4. Talent turning on the power supply.
2.5.5. SCREEN: BB_thermocycler_program.x50prog being started on the thermocycler.
2.6. Use a dark container to transfer the acrylic plate of mosquitoes onto the feeding plate under dim room lighting to minimize light exposure, ensuring that each well is aligned with the mosquitoes [1]. Ensure the thermocouple remains in the bottom-right corner of the plate and in contact with the parafilm to measure the temperature of the artificial blood meal [2].
2.6.1. Talent transferring the acrylic plate of mosquitoes onto the aluminum plate under dim lighting.
2.6.2. Talent confirming that the thermocouple is positioned against the parafilm in the bottom right corner of the plate.
2.7. Re-upload the Red-light-Only__BB_.ino program in the Arduino integrated development environment to start the experiment [1]. Close the serial monitor [2]. In CoolTerm, press Connect to display the current temperature [3]. Adjust the trigger temperature in the Arduino script to approximately 0.6 degrees Celsius below the starting temperature [4].
2.7.1. SCREEN: Red-light-Only__BB_.ino program being uploaded in the Arduino integrated development environment.
2.7.2. SCREEN: Serial Monitor being closed.
2.7.3. SCREEN: Connect being selected in CoolTerm and the current temperature being displayed.
2.7.4. SCREEN: Trigger temperature in the Arduino script being adjusted to approximately 0.6 degrees Celsius below the starting temperature.
2.8. In the CoolTerm window, select Capture to Text/Binary file and start data collection [1]. Start video recording in the SpinView record window [2]. Select Resume to end the thermocycler hold [3]. Monitor the Arduino output in CoolTerm to confirm that the heat dip was detected and that the trial has started [4].
2.8.1. SCREEN: Capture to Text/Binary file being selected and data collection being started.
2.8.2. SCREEN: Video recording being started in the SpinView record window.
2.8.3. SCREEN: Resume being selected to end the thermocycler hold.
2.8.4. SCREEN: Arduino output being monitored in CoolTerm as the heat dip is detected and the trial begins.
2.9. After the trial is complete, select Stop Recording [1]. In the CoolTerm Capture to Text/Binary file tab, select Stop writing the serial output [2].
2.9.1. SCREEN: Stop Recording being selected in SpinView.
2.9.2. SCREEN: Stop writing the serial output being selected in the Capture to Text/Binary file tab of CoolTerm.
2.10. Remove the plate of mosquitoes from the blood blanket plate and transfer to the cold room to anesthetize the mosquitoes [1]. Count the mosquitoes with enlarged abdomens containing the artificial blood meal as engorged, including those that have partially fed [2].
2.10.1. Talent removing the mosquito plate from the blood blanket plate and transferring it to the cold room.
2.10.2. Talent examining and counting engorged mosquitoes with enlarged abdomens.
2.11. Between trials, wipe the PCR block surface with a Kimwipe moistened with 70% ethanol [1]. Remove the parafilm and rinse the aluminum plate with deionized water, repeating the procedure for additional trials and rotating daily trial schedules to minimize circadian influences [2]. 
2.11.1. Talent wiping the surface of the polymerase chain reaction block with a Kimwipe moistened with 70 percent ethanol.
2.11.2. Talent removing the parafilm and rinsing the aluminum plate with deionized water.

3. Opto-Membrane Assay for Quantifying Mosquito Host-Seeking and Blood-Feeding Behaviors
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Place a 119-milliliter bottle of water per trial into a 45 degrees Celsius heat bath, maintaining the volume and temperature constant to keep the blood meal close to body temperature throughout the experiment [1]. Prepare 5 milliliter aliquots of defibrinated sheep blood [2] and store them at 4 degrees Celsius [3]. Invert the aliquots before use to prevent separation and prepare a fresh blood meal before each experiment [4].
3.1.1. WIDE: Talent placing 119 milliliter bottles of water into a 45 degrees Celsius heat bath. 
3.1.2. Talent preparing 5 milliliter aliquots of defibrinated sheep blood.
3.1.3. Talent storing the aliquots at 4 degrees Celsius storage.
3.1.4. Talent inverting the blood aliquot after removing it from 4 °C storage.
3.2. Place the blood aliquot into a 45 degrees Celsius heat bath for at least 20 minutes before the trial [1]. Thaw the adenosine triphosphate, or ATP (A-T-P) on ice [2]. Stretch a square of parafilm over the acrylic lid on the side with the larger flat circle to create a well for the blood meal [3-TXT].
3.2.1. Talent placing the blood aliquot into the heat bath.
3.2.2. Talent thawing the ATP on ice.
3.2.3. Talent stretching the parafilm over the acrylic lid to form the blood meal well. TXT: Parafilm square measurements: 5.08 centimeter by 5.08 centimeter 
3.3. Wipe the computer with 70 percent ethanol to remove human odors [1]. Connect the computer to an external hard drive [2]. Connect the camera and the Arduino [3]. Plug the red, green, and blue lights and infrared lights into a power source [4].
3.3.1. Talent wiping the computer with 70 percent ethanol.
3.3.2. Talent connecting the computer to an external hard drive.
3.3.3. Talent connecting the camera and the Arduino.
3.3.4. Talent plugging the red, green, and blue lights and infrared lights into a power source.
3.4. Open the SpinView software and the Arduino file for the appropriate stimulus [1]. Create a folder on the external hard drive for the experiment data [2]. Upload the blue_only.io Arduino file to provide dim blue 471 nanometer light from the red, green, and blue light-emitting diodes to the arena [3].
3.4.1. SCREEN: SpinView software and the Arduino stimulus file being opened.
3.4.2. SCREEN: A new folder being created on the external hard drive for the experiment data.
3.4.3. SCREEN: blue_only.io being uploaded in the Arduino integrated development environment.
3.5. Without exposing the mosquitoes to excess carbon dioxide from breath, examine the canister and record any deaths before the experiment [1]. Place the canister in the center and allow acclimation under dim blue light for 10 to 20 minutes before stimulus exposure [2].
3.5.1. Talent examining the mosquito canister and recording any deaths.
3.5.2. Talent placing the canister in the center for acclimation under dim blue light.
3.6. For video capture, select the camera in the SpinView program [1]. In the Settings tab, adjust the exposure and gain to maintain high contrast between the light-colored insects and the dark background [2].
3.6.1. SCREEN: The camera being selected in SpinView.
3.6.2. SCREEN: Settings tab being opened. Exposure and gain being adjusted.
3.7. Select the red record button on the top bar to adjust the video capture settings [1]. Select Browse and navigate to the external hard drive to set the file path [2]. Create a new folder with a descriptive name for each trial without using spaces [3].
3.7.1. SCREEN: The red record button being selected.
3.7.2. SCREEN: Browse being selected and the external hard drive being opened.
3.7.3. SCREEN: A new trial folder being created with a descriptive name.
3.8. In the Save Options tab, select Capture 0 frames to allow continuous recording until manually stopped [1]. Under Recording Mode, select Buffered [2]. In the Videos tab, set Video Recording Type to MJPG, Video File Split Size to 1000 megabytes, and JPEG Compression Quality to 65 [3].
3.8.1. SCREEN: Capture 0 frames being selected in the Save Options tab.
3.8.2. SCREEN: Buffered being selected under Recording Mode.
3.8.3. SCREEN: Video Recording Type, Video File Split Size, and JPEG Compression Quality settings being configured in the Videos tab.
3.9. Immediately before stimulus exposure, pipette 500 microliters of 20 millimolar ATP into the prepared 5 milliliter blood aliquot to achieve a final concentration of 2 millimolar [1]. Invert the tube several times to mix [2].
3.9.1. Talent pipetting adenosine triphosphate into the blood aliquot.
3.9.2. Talent inverting the tube several times to mix the blood meal.
3.10. Pour the ATP blood solution into the blood meal container [1]. Place an inverted 119 milliliter bottle filled with 45 degrees Celsius water on top of the blood meal to maintain its temperature close to human body temperature throughout the experiment [2].
3.10.1. Talent pouring the ATP blood solution into the blood meal container.
3.10.2. Talent placing the inverted warm water bottle on top of the blood meal container.
3.11. In the SpinView software, select Start Recording [1]. Without stimulating the mosquitoes with breath, place the blood meal on top of the mesh lid of the canister so that the mosquitoes can pierce the parafilm membrane through the mesh [2].
3.11.1. SCREEN: Start Recording being selected in SpinView.
3.11.2. Talent placing the blood meal on top of the mesh lid of the canister.
3.12. Upload the 1sON_10sOFF.io (One-S-On-Ten-S-Off-dot-I-O) Arduino program or the desired stimulus program [1] to deliver 1 second of 624-nanometer red light every 10 seconds until the blue_only.io (Blue-only-dot-I-O) file is uploaded [2].
3.12.1. SCREEN: 1sON_10sOFF.io being uploaded in the Arduino integrated development environment.
3.12.2. Shot of the mosquito arena illuminated with intermittent red light.
3.13. Place the blood aliquot into the heat bath for the following trial [1]. After the trial has run for 15 minutes, select Stop Recording [2]. Upload the blue_only.io file to stop the red-light stimulus [3].
3.13.1. Talent placing the next blood aliquot into the heat bath.
3.13.2. SCREEN: Stop Recording being selected in SpinView.
3.13.3. SCREEN: blue_only.io being uploaded in the Arduino integrated development environment.
3.14. Remove the blood meal holder and the water bottle [1]. Remove the canister and anesthetize the mosquitoes at 4 degrees Celsius [2]. Visually examine the anesthetized mosquitoes and record the number that engorged on blood by identifying blood-filled abdomens, prior to proceeding with the behavior analysis [3].
3.14.1. Talent removing the blood meal holder and the water bottle.
3.14.2. Talent removing the canister and placing the mosquitoes at 4 degrees Celsius for anesthesia.
3.14.3. Talent examining the anesthetized mosquitoes and recording the number of engorged mosquitoes.


Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 158.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. Upon receiving an artificial blood meal across ten trials per genotype in the blood blanket assay, control lines exhibited similar baseline engorgement [1-TXT], whereas the experimental line achieved a significantly higher average engorgement rate of 53% [2].
4.1.1. LAB MEDIA: Figure 3E. Video Editor: Please emphasize the plots corresponding to the X-axis labels “Gr3-QF2 n = 10” and “QUAS-CsChrimson n = 10” TXT: Control lines: Gr3-QF2 and QUAS-CsChrimson; Experimental line: Gr3>CsChrimson 
4.1.2. LAB MEDIA: Figure 3E. Video Editor: Please emphasize the plot corresponding to the X-axis label “Gr3>CsChrimson n = 10”
4.2. Engorgement over time, identified as the change in the abdominal area enclosed by 5 nodes in the experimental line, showed a gradual increase in abdominal area [1]. 
4.2.1. LAB MEDIA: Figure 3F. Video Editor: Please emphasize the increase in the height of the red color line along the increasing values on the X-axis.
4.3. The mean percent occupancy on the blood meal region over time, as demonstrated by the optofeeder assay, showed that the experimental line showed higher attraction to meal [1], compared to control lines [2].
4.3.1. LAB MEDIA: Figure 4F. Video Editor: Please emphasize the red line
4.3.2. LAB MEDIA: Figure 4F. Video Editor: Please emphasize the black and grey lines.
4.4. The control genotypes showed similar engorgement of 26% [1] and 29%, respectively [2], while the experimental line mosquitoes demonstrated a significantly higher engorgement rate than either control, at 61% on average, indicating that the blood blanket and opto-membrane feeder assays are a viable means to assess the effects of optogenetic activation of carbon dioxide neurons on mosquito attraction and engorgement on a blood meal [3].
4.4.1. LAB MEDIA: Figure 4G. Video Editor: Please emphasize the light grey violin plot
4.4.2. LAB MEDIA: Figure 4G. Video Editor: Please emphasize the dark grey violin plot
4.4.3. LAB MEDIA: Figure 4G. Video Editor: Please emphasize the pink violin plot






 2026, JoVE	Page 9 of 9
image1.png




