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Author Questionnaire:
Authors, please fill out the unanswered questions below.  

1. Microscopy: Does your protocol involve video microscopy? NY
2. Does your protocol demonstrate software usage? Y
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 files to your project page.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
	Step2 2.2, 2.4., 2.7., 2.8.
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
	Step2.2. – the placement of the fly in the correct position is vital for a smooth preparation and survival of the fly for longer periods. This requires a well-built chamber with the correct dimensions, per the instructions provided in Figure 1, as well as some practice in shifting the position of the fly before anesthesia wears off.
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.

5. Will the filming need to take place in multiple locations (greater than walking distance)? (Y/N)
If yes, how far apart are the locations? 


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.

· The total introduction length (i.e., Required and Optional Interview Statements) cannot exceed 150 words. 
· Restrict the length of each statement to no more than 30 words.
· Please answer the questions below in full sentences to highlight the significance of your protocol. You will be expected to memorize and deliver these sentences as spoken interview statements during filming. 
· Indicate the full name of each author who will give each statement. 
· Each author may give two Introduction statements maximum (i.e., two Required, two Optional, or one Required + one Optional).

Why is your protocol significant? OR What key questions can this method help answer? 

1.1. Author NameClare Hancock: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).The technique that we’ll demonstrate here provides a way to observe, in real time, changes in  synaptic calcium activity as a physiological parameter for cellular processes underlying learning and memory formation in the brain of a living animal, the fruit fly Drosophila melanogaster.

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


What is the main advantage of this technique?

1.2. Author NameClare Hancock: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera) We train the animals to associate an odor stimulus with a negative experience, a punishment while the animal is positioned under the microscope. By comparing the neuronal responses to the odor before and after associative training we can, within the same individual, draw direct correlations between synaptic activity and the formation of a memory trace.

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





OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

· The following OPTIONAL questions may be answered to provide additional introductory information about your protocol. 
· The length of each OPTIONAL statement is restricted to no more than 30 words and contributes to the total introduction length, which cannot exceed 150 words. 
· Indicate the full name of each author who will give each OPTIONAL statement. 
· Each author may give two Introduction statements maximum (i.e., two Required, two Optional, or one Required + one Optional).

Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?

1.3. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

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

Are there any specific areas of research that this method could provide insight into? 
Can this method be applied to any other systems?

1.4. Author NameClare Hancock: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera) The coupling of this technique with pre- or post-synaptically localized calcium indicators allows for a precise dissection of how learning modulates a neuronal circuit. The fruit fly represents a favorable model system, but the method can also be applied to other species.  

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

How would you expect an individual who has never performed this technique to struggle? 
Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Author Name: ___________ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

1.5.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera


Why is visual demonstration of this method critical?

1.6. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

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

Introduction of Demonstrator (Said by you on camera):

· Please use this statement ONLY if any of the individuals who will be demonstrating the procedure on camera have not given a required or optional Introduction interview statement already.
· Include the full name(s) of the person(s) demonstrating the experiment followed by their title (e.g., technician, post doc, grad student, clinician, etc.) 
· Also indicate the full name of the author who will introduce the demonstrator(s). 

1.7. Author Name: Demonstrating the procedure will be _________ (name of the person or persons), a _________ (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  

1.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.7.2. 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)

1.8. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at (insert Institutional Name).
	OR
Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or equivalent body at (insert Institutional Name).


Section - Protocol
· Read through the entire protocol carefully to understand what you will need on the filming day and prepare accordingly. 
· The two-digit numbers (e.g. 2.1., 2.2.) represent the “steps” of you protocol and will be read by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the “shots” that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in a single work day, the protocol is restricted to 30 steps and/or 60 shots.
· It is critical for a smooth and organized shoot that all materials and work spaces are prepared and labeled (if applicable) in advance.   
· Any specimens/samples that require long or overnight incubation steps should be prepared in advance. (i.e. day 0 sample preparation will be filmed on the day of the shoot; day 1 samples should be prepared the day before the shoot so their processing can be filmed on the day of the shoot/after their overnight culture/treatment/etc.) 
· Each section must contain a minimum of 3 steps (~6 shots), so short sections may be combined.
2. In Vivo Calcium Imaging Preparation
2.1. To produce transgenic fruit flies in which specific neurons of interest express a genetically encoded calcium indicator [1], cross female virgin and male flies carrying the desired Gal4 (gal-four) and UAS (U-A-S) constructs [2-TXT] and age the female progeny until they are in the range of 3-6 days post-eclosion [3].
2.1.1. WIDE: Talent adding females to vial
2.1.2. Talent adding males to vial TEXT: UAS: upstream activating sequence
2.1.3. Shot of 3-6 dpe female flies/female flies being separate from male files
2.2. To prepare a fly for imaging, use fine forceps to place an ice-anesthetized fly into a custom-prepared imaging chamber [1-TXT] with the thorax and legs in contact with the electrical wires at the bottom of the chamber [2] and with the head lying flat [3]. 
2.2.1. Talent placing fly into chamber TEXT: See text for chamber preparation details
2.2.2. Shot of legs in contact with wires	Comment by Hancock, Clare Elizabeth: Such shots will be difficult given the small size of the fly. However, the positioning of the legs and head should be demonstrated during the placement in the chamber. These will need to be taken via dissecting microscope.
2.2.3. Shot of head lying flat
2.3. Fix the position of the fly with clear adhesive tape [1] and use a surgical scalpel blade to cut a window in the tape around the head of the fly [2], leaving the antennae covered and only the anterior-most portion of the thorax exposed [3].
2.3.1. Tape being applied
2.3.2. Window being cut
2.3.3. Shot of covered antennae and exposed thorax 

2.4. Use an insect pin held by concave-convex jaws to carefully surround the sides and back of the head with blue-light curing glue [1] and use a blue light-emitting LED (L-E-D) lamp to set the glue [2].	Comment by Hancock, Clare Elizabeth: Also needs dissecting microscope to be seen.

2.5. When the glue is completely set [1], clear any residual unhardened glue from the dorsal surface of the fly head [2] and cover the exposed cuticle of the head with a drop of Ringer’s solution [3].

2.5.1. Glue being checked	Comment by Bridget Colvin: Authors: Can all of this be visualized through the naked eye or do you use a dissecting microscope?	Comment by Hancock, Clare Elizabeth: A dissecting microscope is required to see any details of the fly. From shot 2.2.2. to shot 2.8.2. will require magnification.
2.5.2. Glue being cleared
2.5.3. Solution being applied 

2.6. Using a very fine-bladed stab knife, cut through the across the posterior of the head starting at the ocelli [1] and cutting up each side, medial to the eyes, to form a flap of the cuticle that can be easily torn off using forceps [2]. 

2.6.1. Cut being initiated
2.6.2. Cut being made along side(s)

2.7. Remove any excess cuticle that may block the brain region of interest [1] and use fine forceps to carefully clear the dorsal surface of any trachea, taking care to avoid disruption of the brain tissue itself [2].

2.7.1. Excess cuticle being removed
2.7.2. Trachea being removed

2.8. Remove and refresh the Ringer’s solution as necessary to clear the area of tissue debris [1] and place a hypodermic odor delivery needle approximately 1 centimeter from the head of the fly, taking care there is nothing that could obstruct odor delivery to the antennae [2].

2.8.1. Solution being removed/refreshed
2.8.2. Needle being placed 

2.9. Then, at the microscope, connect the imaging chamber to the odor-delivery system via the hypodermic odor delivery needle [1] and allow the fly 10 minutes to recover from the anesthesia and surgery [2].

2.9.1. Talent connecting syringe to odor-delivery system
2.9.2. Talent setting timer

3. In Vivo Calcium Imaging

3.1. For visualization of the GFP (G-F-P)-based calcium indicators, tune the laser of a multiphoton microscope equipped with an infrared laser and a water immersion objective installed on a vibration-isolated table [1-TXT] to an excitation wavelength of 920 nanometers [2] and install a GFP band-pass filter [3].

3.1.1. WIDE: Talent approaching microscope TEXT: GFP: green fluorescent protein
3.1.2. Talent setting wavelength	Comment by Hancock, Clare Elizabeth: Although the filter sets are manually inserted and the laser can be tuned directly on the laser control unit, these adjustments are generally made via software. Additional screen captures of these two steps will be provided.
3.1.3. Talent installing filter

3.2. Using the coarse Z adjustment knob, scan through the Z axis of the brain to locate the brain region of interest [1].

3.2.1. Talent at microscope computer, scanning through z-axis, with monitor visible in frame

3.3. Use the crop function to focus the scanning on only the area of interest to minimize scan time and rotate the scan view such that the anterior of the head is facing downwards [1]. 
[bookmark: _GoBack]
3.3.1. SCREEN: To be provided by Authors: Scanning area being cropped, then scan view being rotated	Comment by Bridget Colvin: Authors: Please upload all screen captured files to your project page as soon as possible.

3.4. Then adjust the frame size to 512 x 512 pixels, the scan speed to greater than 4 hertz, and the scan region in the Y dimension so that the neurons of interest are covered and select the region to be scanned, taking into account the calculated scan time for each frame to achieve a frame rate of at least 4 hertz.[1].

3.4.1. SCREEN: To be provided by Authors: Screen size, scan speed, and scan region being set 

4. Olfactory Conditioning and Odor-Evoked Calcium Transients Visualization

4.1. For odor-evoked calcium transient visualization, initiate a pre-programmed macro package capable of linking the image acquisition software and the odor delivery program [1] and begin the measurement in the microscope software for 6.25 seconds to establish an F-zero baseline value [2].

4.1.1. WIDE: Talent initiating macro, with monitor visible in frame
4.1.2. SCREEN: To be provided by Authors: Measurement being initiated

4.2. In the odor delivery system, deliver a 2.5-second odor stimulus followed by 12.5 seconds of recording at the end of the odor offset [1-TXT].

4.2.1. SCREEN: To be provided by Authors: stimulus being delivered/response being recorded TEXT: e.g. 4-methylcyclohexanol, 3-octanol, or 1-octen-3-ol

4.3. Then repeat the delivery for a second and third odorant in the same manner [1].

4.3.1. Talent delivering odorant

4.4. Three minutes after the third odorant delivery, select one of the three pre-training odors to become the conditioned stimulus-positive plus odor [1] and another to become the conditioned stimulus-negative minus odor [2].

4.4.1. Talent selecting odor
4.4.2. Shot of labeled CS+ and CS- odors

4.5. Use the computer-controlled odor-deliver system to present the conditioned stimulus-positive plus odor for 60 seconds alongside twelve 90-volt electric shocks [1].

4.5.1. SCREEN: To be provided by Authors: Conditioned stimulus-positive odor being delivered

4.6. After a 60-second break, present the conditioned stimulus-negative minus odor alone for 60 seconds [1].
 
4.6.1. SCREEN: To be provided by Authors: conditioned stimulus-negative minus odoer being presented

4.7. Measure the “post-training” odor-evoked calcium transients again by repeating the “pre-training” odor stimulation protocol three minutes after finishing the training phase [1].

4.7.1. SCREEN: To be provided by Authors: Stimulation being repeated

4.8. Then save the imaging files in an appropriate format for later image analysis [1].

4.8.1. SCREEN: To be provided by Authors: Imaging files being saved


OPTIONAL – Critical Step Statement:
· An OPTIONAL brief statement may be submitted for further elaboration of the best way to perform the required technique for the single most critical step of this procedure. 
· If there is no single critical step, then there is no need to fill out this statement.
· This will be an interview style shot interjected after the relevant step within the Protocol section of the video. 
· This statement is limited to 30 words or less. 
· Please indicate the full name of the Author who will give this statement and the step of the protocol to which the statement pertains using the step numbers from the Protocol section (above).
Fill in the details below based on the instructions above for the “Critical Step Statement”
Author name, Step            :           (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

5. Results: Representative Postsynaptically-Localized Calcium and Learning-Induced Postsynaptic Plasticity Visualization 

5.1. Here images acquired as demonstrated can be observed [1].

5.1.1. LAB MEDIA: Figure 2

5.2. The specific, compartmentalized expression of the dHomer-GCaMP3 sensor, which is not expressed in the axonal compartments of the neuron, demonstrates a punctuated signal in the dendritic compartment [1].

5.2.1. LAB MEDIA: Figure 2A: JoVE Video Editor please emphasize lack of white signal in top left and bottom right of dHomer-GCaMP3 image
5.2.2. LAB MEDIA: Figure 2A: JoVE Video Editor please emphasize white signal in bottom left of dHomer-GCaMP3 image

5.3. Clear, though lower amplitude, odor responses can be observed in flies expressing dHomer-GCaMP3 [1], compared to flies expressing cytosolic GCaMP6f [2].

5.3.1. LAB MEDIA: Figure 2C: JoVE Video Editor please emphasize white signal in center of dHomer-GCaMP3 image 
5.3.2. LAB MEDIA: Figure 2C: JoVE Video Editor please emphasize lack of white signal around outside of center of GCaMP6f image

5.4. Here representative calcium traces from one individual fly demonstrate variances in the noise level [1] and amplitude that can be obtained between individual preparations [2].

5.4.1. LAB MEDIA: Figures 3C, 3D, and 3E: JoVE Video Editor please emphasize black data lines
5.4.2. LAB MEDIA: Figures 3C, 3D, and 3E: JoVE Video Editor please emphasize red data lines




Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

· Below are questions for statements that can be used to further emphasize the significance of your protocol. At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences, as you will be expected to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each Conclusion Interview statement. 
· Each author may give two Conclusion statements maximum.
What is most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section this advice correlates to.
6.1. Author Name: ____ (Step: __) (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Author Name: ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. Author NameClare Hancock: ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)Development of this technique has opened up the possibility to visualize step-by-step, at a subcellular level, how olfactory representations are modulated and memory phases are formed through conditioning. Such experiments will be vital in expanding our understanding of complex brain structures such as the mushroom body, and in characterizing how associative memories are stored across distributed populations of neurons.
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take. If no materials are hazardous, leave this statement blank.
6.4. Author Name: ___(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
6.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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