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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?  No.  The current version of the script does not require microscopy.  
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?  Yes
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://www.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?   Yes
If Yes, how far apart are the locations? Two floors in the same building

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:  17
Number of Shots:  47 

Interviews 
1. Video 1: Author Spotlight: Title (Filled by scriptwriter during script finalization)

Videographer: Obtain headshots for all authors. 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer at least 3 of the questions below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 50 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

What is the scope of your research? What questions are you trying to answer? 
1.1. David Sandstrom: We are studying the effects of temperature and activity on metabolism of insects.  To understand how species have adapted to their environments and how they will adapt to a changing world, it is critical to understand the physiology and behavior of individual organisms.  

What are the most recent developments in your field of research?
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 50 or fewer words.
What technologies are currently used to advance research in your field?
1.3. Sophia Ford: Metabolic rate can be measured directly, by measuring heat production, or indirectly, by measuring the consumption of oxygen or production of carbon dioxide.  Although it is technically possible to measure heat production by an organism as small as a fruit fly, indirect methods are used more commonly.  
What are the current experimental challenges?
1.4. Jose Flores: The current challenges in measuring metabolism on this scale include cost, availability, environmental stability, and reliability.  Commercially available systems are reliable, stable, and relatively easy to purchase, but can be complex and expensive.  DIY manometers are inexpensive but can introduce errors and require fabrication for each experiment.  

What significant findings have you established in your field?
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 50 or fewer words.

What research gap are you addressing with your protocol?
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 50 or fewer words.

What advantage does your protocol offer compared to other techniques?
1.7.  David Sandstrom: The coulometric respirometer is relatively inexpensive, easy to use, provides constant readout of environmental parameters , and all components are reusable.  Additionally, the regular replacement of oxygen maintains a stable environment for many hours or days.   
How will your findings advance research in your field?
1.8. 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 50 or fewer words.
What new scientific questions have your results paved the way for?
1.9. 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 50 or fewer words.
What research questions will your laboratory focus on in the future?
1.10. David Sandstrom: In the laboratory we will be studying the metabolic variation between established control strains of Drosophila melanogaster, and the effects of hyper- and hypoactive mutants on oxygen consumption.  In the field, we will begin studying the metabolic rates and temperature tolerances of wild, desert-adapted beetles.  

Videographer: Obtain headshots for all authors.


Protocol Videos 
Each video will include a section of your protocol and accompanying results, if applicable. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) are the narration. Professional voiceover artists will narrate the video. 
· Red and italics are pronunciation guides (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 from that step in advance.
Protocol:
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Representative Results: 
· The three-digit numbers (e.g., 2.3.1., 2.3.2.) are the figures/tables from your manuscript. These will not be recorded by the videographer.
· Please review the result section to make sure it logically follows the video.
· Please note that the video cannot include voiceover without an accompanying visual.

2. Video 2: Using Respiratory Chamber to Measure Metabolic Rate in Drosophila 
Demonstrator: David Sandstrom
Protocol
Setup and Assembly of Respirometer Chamber 
2.1. Begin by maintaining the flies at a temperature of 25 degrees Celsius in narrow vials filled with standard Drosophila food [1].
2.1.1. WIDE: Talent places the vials in the incubator.

2.2. Turn on the water bath and adjust the temperature as required [1]. Use a laboratory wipe sprayed with 70% ethanol to clean the ground glass joints of the chambers and sensor plugs [2], and then use a fresh wipe to remove any remaining ethanol [3]. 
2.2.1. Talent sets the water bath’s temperature.
2.2.2. Talent sprays 70% ethanol on the wipe and cleans the ground glass joints with the sensor plug in the frame.
2.2.3. Talent wipes the sensor plug.

2.3. Next, place a one-centimeter piece of a cotton roll, previously soaked in purified water, at the bottom of the chamber to create a stable humidity environment [1]. Add sufficient water to form a modest pool at the base of the cotton roll [2].
2.3.1. Talent places a soaked cotton roll at the bottom of the chamber.
2.3.2. Talent adds water at the base of the cotton roll.

2.4. Ensure the joint of the chamber is dry by wiping any spilled water [1]. Carefully transfer flies into labeled polypropylene tubes using a funnel [2] and plug the tubes with a cotton roll [3].
2.4.1. Talent wipes the spilled water.
2.4.2. Talent transfer flies into labeled polypropylene tubes.
2.4.3. Talent plugs the tube.

2.5. Now, add a ventilated tube containing flies into each respirometer chamber [1]. Fill the soda lime cartridges [2] and position them at the top of the tube that contains flies inside the chamber [3].
2.5.1. Talent places the tubes with flies into the chamber.
2.5.2. Talent fills the soda lime cartridges.
2.5.3. Talent positions the cartridges on the tube that contains flies inside the chamber.

2.6. Then, fill the oxygen generators with a saturated solution of copper sulfate, ensuring that the level remains below the vent holes [1]. Connect the filled oxygen generator to the two-pin connector located on the sensor plug [2].
2.6.1. Talent fills the oxygen generators with a saturated solution of copper sulfate.
2.6.2. Talent connects the filled oxygen generator to the two-pin connector.

2.7. Place two small dabs of clear silicone grease on opposite sides of the ground glass joint of the sensor plug [1]. Insert the plug into the chamber [2] and gently rotate it with moderate pressure to evenly distribute the grease within the joint [3]. Wipe off any excess grease using a laboratory wipe [4].
2.7.1. Talent places silicone grease on opposite sides of the ground glass joint of the sensor plug.
2.7.2. Talent inserts the plug into the chamber.
2.7.3. Talent rotates the chamber.
2.7.4. Talent wipes away any excess grease.
2.8. Then secure the chamber plugs by snapping on the plastic Keck clamps [1-TXT]. 
2.8.1. Talent secures the plugs in the chambers. TXT: Repeat these steps for the number of chambers used for the experiment

2.9. Place the assembled chambers into a rack in the water bath, ensuring the stopcocks are open [1]. Maintain stopcocks in the open position and let the chambers equilibrate for approximately 30 minutes [2-TXT].
2.9.1. Talent places the assembled chambers into a rack in the water bath.
2.9.2. Shot of the stopcocks in the open position. TXT: NOTE: Do not allow water to enter the stopcocks

Setting Up Controllers and Computer
2.10. Ensure that the switches supplying current to the oxygen generators are OFF [1]. Connect the controllers to the respirometer chambers using the six-conductor cables [2] and verify that the organic light-emitting diode displays on the controllers actively display environmental parameters [3].
2.10.1. Talent switching off the current to the oxygen generators.
2.10.2. Talent connects the controllers to the respirometer chambers.
2.10.3. Shot of the environmental parameters on the display panel.


2.11. Now, activate the oxygen generators using the switch on the controller [1]. The controller and chamber are ready for the experiments once the current value rises from zero to between 35 and 55 milliamperes [2].
2.11.1. Talent switches on the controller.
2.11.2. Shot of the display showing the current value rising from zero to 35mA


2.12. Next, identify the communication ports that the controllers are using [1]. Open the PuTTY (putty) software on the desktop and set up a log file for each channel of the respirometer [2]. Repeat this process for all other controllers being used. Each communication port input will be displayed in a separate window [3]. 
2.12.1. The COM ports used by the controllers are being shown.	Comment by David J. Sandstrom: Add screen recording?  I have included a possible recording for this step.
2.12.2. SCREEN: The PUTTY software is being opened, and a log file is being set up for each channel of the respirometer. 
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=19940643
2.12.3. SCREEN: Input to each COM port is being shown.

Running Experiments
2.13. After equilibrating the chambers for 30 minutes, secure seal them by closing the stopcocks [1]. Cover the bath and the chambers with a polystyrene foam box to create a stable environment and equilibrate for an hour [2].
2.13.1. Talent closes the stop cock.
2.13.2. Talent covers the bath and the chambers with a polystyrene foam box.

2.14. Initiate the current to the oxygen generator of each chamber using the switch located on the controller box [1]. Once the oxygen generators are activated, verify that the pressure increases to the pre-defined OFF pressure [2-TXT].
2.14.1. Talent turns on the switch located on the controller box.
2.14.2. Talent checks the pressure. TXT: Let the experiment run for 3 or more hours.

Finishing Experiment
2.15. After the experiment, turn off the oxygen generators on all controllers [1-TXT] and open the stopcocks to unseal the chambers [2]. Allow the PuTTY windows to remain open for 5 to 15 minutes to establish a final baseline [3], and then end the recordings by closing the PuTTY window for each controller [4].
2.15.1. Talent turns off the oxygen generators on all controllers. TXT: NOTE: Avoid running the O2 generators while the chambers are open
2.15.2. Talent opens the stopcocks.
2.15.3. SCREEN: The final baseline is being established.  TXT: Note pressure drops to ambient.
2.15.4. SCREEN: The Putty window is being closed.

2.16. Disconnect the sensors from the cables [1] and transport the chambers to the dry rack [2]. One by one, remove the sensor plugs from the chambers [3], disconnect the oxygen generators [4] and carefully place them in the tube rack [5].
2.16.1. Talent disconnects the sensors from the cables.
2.16.2. Talent transports the chambers to the dry rack.
2.16.3. Talent removes the sensor plugs from the chambers.
2.16.4. Talent disconnects the oxygen generators.
2.16.5. Talent places the generators in the tube rack.

2.17. Then wipe the grease off the sensor plug [1] and place it back in the rack [2]. Clean any grease from the chamber joints [3] and remove the tubes containing flies and soda lime [4]. Finally, log the weight and the number of flies for each tube [3].
2.17.1. Talent wipes the grease off the sensor plug.
2.17.2. Talent places the plug in the rack.
2.17.3. Talent cleans grease from the chamber joints.
2.17.4. Talent removes the tubes containing flies and soda lime.
2.17.5. Talent checks the weight of the flies.


Representative Results
2.18. Quantitative oxygen consumption data for wild-type and CASKΔ18 mutant flies [1] showed that mass-specific oxygen consumption was not significantly different among wild-type controls and CASKΔ18 mutants [2]. Authors: How would you like JoVe’s voiceover talent to pronounce CASKΔ18? “cask delta eighteen”
2.18.1. LAB MEDIA: figure 4
2.18.2. LAB MEDIA: figure 4 Video editor: please emphasize figure 4A

2.19. Oxygen consumption analyzed on a per-fly basis showed that oxygen consumption was significantly reduced in CASKΔ18 compared to wild-type controls [1]. However, the mean mass of CASKΔ18 flies was lower than that of wild-type controls [2].
2.19.1.  LAB MEDIA: figure 4 Video editor: please emphasize figure 4B
2.19.2. LAB MEDIA: figure 4 Video editor: please emphasize figure 4C
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