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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  
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?  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?   no
If Yes, how far apart are the locations? Click to enter distance between locations.

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:  12
Number of Shots:  27 

Interviews 
1. Video 1: Author Spotlight: A Do-it-yourself System for Scheduled Feeding of Laboratory Rodents in Their Home Cage

Videographer: Obtain headshots for all authors. 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) 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.

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Jason Lê: We are interested in modeling dieting paradigms and food insecurity in mice. Our research aims to titrate caloric supply to induce sustained weight loss. We aim to understand how the brain responds to varying degrees of weight loss to influence reproductive physiology and social behaviors. 

What are the most recent developments in your field of research?
1.1. Jason Lê: Acute fasting is sufficient to activate hunger signaling in the brain. We and others have recently shown that hunger signaling not only induces food seeking, but also induces other adaptive behaviors that promote survival during starvation. 
What technologies are currently used to advance research in your field?
1.1. Jason Lê: The most common experimental paradigm to induce hunger in rodents is through an acute fast of either 24 or 48h. In mice, fasting this this degree induces weight loss of up to 20% and represents an extreme metabolic stress. Moving forward, we want to establish a better means of caloric restriction with small allotments of food distributed over the wake phase.
What are the current experimental challenges?
1.2. Jason Lê: There are various means to achieve scheduled feeding of rodents that involve either specialized cages with gated food entry ports, time-locked digital hoppers, or manual food delivery. Specialized equipment for such experiments can be costly and manual feeding requires long shifts and multiple off-hour timepoints, which discourages long-term studies. 

What significant findings have you established in your field?
1.3. Jason Lê: Our lab has worked to understand how hunger, can influence reproductive physiology and social behaviors via specific neurons and circuits in the brain. Moving forward, we want to establish a means of caloric restriction that better represents dieting patterns or models food insecurity patterns.

What research gap are you addressing with your protocol?
1.4. Jason Lê: With a simple modification, a standard rodent cage can be outfitted with an off-the-shelf feeder for timed food. Feeders can be set to automatically deliver food in up to 16 intervals. The system can run for months at a time. In addition, we provide instructions to further modify the cage for tethered optogenetic or fiber photometry experiments.

What advantage does your protocol offer compared to other techniques?
1.5. Ernie Cuadra: Our modular feeding system is inexpensive, readily available and adaptable to standard cages (mouse, rodent, hamster and guinea pig) used in a vivarium. The system is also advantageous because it provides a home-cage setting for tethered optogenetic and fiber photometry experiments.
How will your findings advance research in your field?
1.6. Ernie Cuadra: Our feeding system provides a means to phase align food delivery and to course out food allotments over desired intervals. It is very common for caloric restriction protocols to administer food once a day, which does a poor job of mimicking human diets or food insecurity.
What new scientific questions have your results paved the way for?
1.7. Ernie Cuadra: Our feeding system is a cost-effective tool to induce long-term weight loss and diets in rodents.
What research questions will your laboratory focus on in the future?
1.2. Ernie Cuadra: Our research focuses on modeling dieting paradigms and food insecurity in mice, with the goal of adjusting caloric intake to achieve sustained weight loss. We seek to understand how the brain responds to different levels of weight loss and how this affects reproductive physiology and social behaviors.

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: Assembly of Autofeeder onto a Standard Microisolator Cage Lid and Programming of the Example Off-the-Shelf Autofeeder
Demonstrator: Jason Lê
Protocol
2.1. To begin, using a rotary tool with a 1.5-inch cutting wheel, cut out a 20 by 25-millimeter square into the microisolator cage lid [1]. Position the opening 2.75 centimeters from the edge of the lid and ensure it is centered above the wire rack [2]. 
2.1.1. WIDE: Talent cutting a square hole in the microisolator cage lid using a rotary tool.  Videographer: Please take a still image of talent performing this action. Make sure that it is at least a half-body shot with the talent's face visible and zoom out so we have room for cropping.
2.1.2. Shot of the cut square hole, positioned 2.75 centimeters from the edge, centered above the wire rack.

2.2. Using a 3D printer, print a bracket to couple the autofeeder onto the cage lid [1]. Snap the printed bracket onto the created hole [2]. Then, slide the autofeeder onto the secured bracket [3].
2.2.1. Talent using a 3D printer to print the autofeeder bracket.  
2.2.2. Talent snapping the printed bracket onto the hole in the cage lid.  
2.2.3. Talent sliding the autofeeder onto the top of the secured bracket.

2.3. For timed experiments, set the feeding times first [1-TXT]. Ensure that the autofeeder is fully charged [2]. Then, press and hold the Settings button until the hour setting on the screen begins blinking [3].
2.3.1. Talent sets the feeding times on the autofeeder.  TXT: Synchronize the feeder clock last, as further adjustments will alter the time
2.3.2. Talent checking the battery level of the autofeeder.  
2.3.3. Talent presses and holds the settings button.

2.4. Next, use the up and down arrows to select the first desired scheduled feeding period [1] and set the number of allotments for this time point [2-TXT].
2.4.1. Talent pressing the up and down arrows to adjust the scheduled feeding time on the autofeeder display.
2.4.2. Talent settings the number of allotments. TXT: Repeat the process for up to 2 more time points

2.5. Load the autofeeder chambers with the desired food allotments, ensuring that each chamber contains no more than 1.5 grams of standard rodent chow [1]. Label one chamber with tape or paint to monitor chamber rotation and confirm food delivery [2-TXT]. 
2.5.1. Talent loading food into the chambers of the autofeeder.  
2.5.2. Talent applying a label to one of the autofeeder chambers for monitoring.  TXT: Check the feeders daily during the experiment 

3. Video 3: Modified Caging System for Tethered Animals with the Autofeeder
Demonstrator: Ernie Cuadra
Protocol
3.1. To modify the cage system for tethered animals, laser cut a 3-millimeter-thick clear acrylic piece [1]. The insert is designed with tabs that snap into the cage top and features a center slit for patch cable passage [2]. The 20 by 25-millimeter hole is for the auto feeder bracket [3], and 20 ventilation holes allow for air circulation [4].
3.1.1. WIDE: Talent laser cutting a clear acrylic piece.
3.1.2. Talent shows tabs that snap into the cage top and the center slit.
3.1.3. Shot of the autofeeder bracket hole, and ventilation holes.

3.2. Using a flathead screwdriver or wedge tool, pry off the perforated top cover of the standard microisolator lid [1]. Carefully release the tabs from the tab slots and remove both the perforated insert and the filter paper [2].
3.2.1. Talent using a flat head screwdriver to pry off the perforated cage top cover.  
3.2.2. Shot of the perforated insert and filter paper being removed from the cage top.

3.3. Using a rotary tool with a 1.5-inch cutting wheel, remove the internal ribbed support grid located beneath the perforated top and filter paper [1]. After cutting, use a file to smooth the cut edges [3].
3.3.1. Talent using a rotary tool to remove the support grid, following the arrow indicators.  
3.3.2. Shot of talent filing the cut edges of the removed support grid.

3.4. Then, snap the replacement acrylic plate insert into the cage top [1]. Begin by sliding the plate tabs into the tab slots along the short edges, followed by one of the long edges [2]. Gently press until the plate snaps into place [3].
3.4.1. Talent snipping the replacement acrylic plate into the cage top.  
3.4.2. Talent sliding the plate tabs into the tab slots along the short edges.
3.4.3. Talent presses the plate into the tab slots.

3.5. To modify the cage for an external water bottle, drill an 11-millimeter-diameter hole centered on the short edge of the cage 50 millimeters from the floor [1]. On either side of the center hole, drill two additional 6-millimeter diameter holes [2-TXT]. 
3.5.1. Talent drilling an 11-millimeter hole on the short edge of the cage, 50 millimeters from the floor.
3.5.2. Talent drilling two 6-millimeter holes next to the central hole.  TXT: Optionally, use an 8-mm square punch tool to bore square holes

3.6. Now, 3D print an external water bottle bracket [1]. Mount the bracket to the cage bottom using carriage bolts [2].
3.6.1. Talent 3D printing the external water bottle bracket.  
3.6.2. Talent securing the bracket to the cage bottom with carriage bolts.

3.7. Finally, fit a 50-milliliter conical tube with a sipper or stopper assembly into the external bracket [1-TXT]. 
3.7.1. Talent inserting the 50-milliliter conical tube into the bracket with the sipper/stopper assembly.  TXT: Refill the water every 2–3 days
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