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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___Y______  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope:  

Zeiss Discovery V 8 Stereo with fluorescence and filters for green. We also have an Axio ICc1 camera, but do not have the ability to do video capture with the software license we own)
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N____ 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.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol numbers. Please do not list entire sections of the protocol. If your protocol contains highlighting, make sure these steps are highlighted. 

4.1, 4.2, 5.2, 5.3

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps to be filmed by their protocol numbers. (Please do not list an entire section.) 

4.1, anesthetize on ice (standard CO2 does not work, flies do not recover), 5.2 (testing individual bristles is challenging and time consuming, we have simplified scoring to make it as simple as possible to characterize responses, but have sacrificed the ability to identify subtle defects)

E.  Will the filming need to take place in multiple locations? (Y/N) ____N___ If yes, how far apart are the locations? ___________________________________________________ 
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal (read by voice talent at JoVE):

The overall goal of this procedure is to test for mutations that effect mechanosensation in adult flies. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Sarah Webster: This method can help answer key questions in the field of mechanosensation, such as the identification of the mechanically gated channel. 

1.2. Sarah Webster: The main advantage of this technique is that by using mosaic animals we are able to screen mutations that would otherwise be lethal to the organism, allowing us to identify genes that may be missed in traditional behavioral screens.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Dan Luu: Visual demonstration of this method is critical as the behavioral testing steps are difficult to learn. It takes a steady hand and practice to identify the relevant bristles. 

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. **Sarah Webster: Demonstrating the procedure will be Dan Luu and Jessica DeSimone former undergraduate students) from my laboratory. 

1.4.1. Interview style: Author saying the above 

1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Protocol (read by voice talent at JoVE):
2. MARCM Fly Generation and Timed Egg-Laying

2.1. To begin the experiment, maintain flies on cornmeal molasses media and store them in an incubator [2.1.1-MED/WIDE-TXT]. 

2.1.1. [added] Talent shows cornmeal molasses fly food.

2.1.2. Talent places flies in incubator, TEXT: Keep flies at 22 °C on a 12-hour light-dark cycle unless otherwise specified 

2.2. Obtain virgin females from a MARCM-ready (pronounced: Mark ‘em ready) stock containing the necessary genetic elements [2.2.1-MED]. Cross the MARCM-ready virgin females to males that contain the mutation of interest and its corresponding FRT site [2.2.2-MED-TXT]. 

2.2.1. Talent selects tubes of flies from stock.

2.2.2. [added] Over the shoulder, talent empties flies onto microscope pad

2.2.3. Over the Shoulder, talent at microscope selects flies and places them in vial, TEXT: Example: w-; NOMPC3, FRT40A/CyO; +/+
2.2.4. [added] Talent labels tube of flies
2.3. Next, setup the second control cross using male flies containing the same FRT site, but without a mutation at a ratio of 5 females to 1 male [2.3.1-MED].
2.3.1. Side view, talent still at microscope selects flies and places them into a separate vial  

2.4. After allowing the flies to mate for at least one night [2.4.1-MED]…move adults into new vials with fresh media [2.4.2-MED]. Let the flies lay their eggs at room temperature in a dark cabinet [2.4.3-MED/WIDE-TXT]

2.4.1.  Talent retrieves flies from storage
2.4.2.  Talent sets down flies onto bench, then flips flies into fresh media vials

2.4.3.  Talent places vials in cabinet, TEXT: Allow flies to lay eggs for ~4 hours
2.5. Once the flies have laid eggs, transfer the crosses into new vials [2.5.1-MED]. Document the start and end times of the egg-laying period [2.5.2-MED].
2.5.1. Talent removes flies from cabinet and sets them down next to fresh vials then flips them into the new vials

2.5.2. Over the shoulder, talent keeps record in lab notebook
2.6. Retain the vials that yield more than 20 eggs for heat shock [2.6.1-MED/CU] and return them to the incubator [2.6.2-MED/WIDE-TXT].

2.6.1.  Talent holds up vial to light to make sure correct number of eggs are in vial. If possible, capture the eggs on the side of the vial in the shot

2.6.2. [added] Separate shot of eggs.

2.6.3.  *Film as written, TEXT: Perform timed crosses between 4-8 pm and 8 pm-midnight to yield higher egg densities

3. Heat Shock Induction 

3.1. After 85-100 hours of egg-laying, place vials into a water bath [3.1.1-MED-TXT]. Ensure that the water level is above the height of the media, but that it does not fully submerge the vials [3.1.2-CU].
3.1.1. Talent removes vials from storage location and directly places them into a water bath. If possible, capture the setting on the water bath and the talent setting a timer, TEXT: Water Bath: 37 °C for 1 hour
3.1.2. [added] Separate timer shot

3.1.3. Show where the vials are sitting in the water bath as described in the voice over
3.2. After one hour, remove the vials from the water bath and provide the flies a recovery period [3.2.1-MED]. Following recovery, place the vials back into the water bath for one hour [3.2.2-MED]. 
3.2.1. Over the Shoulder, talent removes vials from water bath and sits them on bench, TEXT: Recovery Period: Room temperature for 1 hour retake
3.2.2. Talent returns to area where flies were placed for recovery, then places them back into the water bath
3.3. Take the vials out of the water bath [3.3.1-MED] and store them back in the incubator [3.3.2-MED/WIDE-TXT]

3.3.1. *Film as written

3.3.2. *Film as written, TEXT: 12-hour light-dark cycle at 22 °C until eclosion.

4. Behavioral Testing 

4.1. Following eclosion [4.1.1-MED], anesthetize the flies on ice [4.1.1-CU/ECU-TXT]. Once the flies are immobile, select individuals that contain all of the desired traits [4.1.3-CU/ECU]. 

4.1.1. Talent places flies next to microscope.

4.1.2. Capture talent immobilizing flies on ice, TEXT: Do not anesthetize flies for more than 15 minutes 

4.1.3. [added] Talent removes flies vials from ice and dumps onto plastic ice tray

4.1.4. Talent uses forceps or brush to sort out individual flies 
4.2. Next, carefully decapitate the selected flies with iridectomy (ear-eh-deck-toe-me) scissors, being careful to place the scissors between the head and thorax [4.2.1-SCOPE-TXT]. Cut the connection, without nicking the thorax [4.2.2-SCOPE]. 
4.2.1. *Film as written, TEXT: Decapitation is necessary to prevent the adults from flying away when stimulated no slate from scope
4.2.2. *Film as written
4.3. Place the headless flies in a closed, moist environment and allow them to recover for 10-20 hours [4.3.1-MED]. Upon recovery, retrieve the flies for examination [4.3.2-MED]. Only select individuals that stand when righted [4.3.1-SCOPE-TXT].
4.3.1. Talent holds container with headless flies and places them in environment described 

4.3.2. [added] Close up of flies standing in box with moistened Kim wipe

4.3.3. Talent retrieves flies from recovery area and takes them to microscope scope
4.3.4. Talent probes fly, fly stands, TEXT: Test flies within 30 hours of decapitation

4.4 and 4.5 switched
4.4. Observe decapitated flies under a fluorescence dissecting microscope to identify homozygous clones marked with GFP at the bristle external sensory organs [4.4.1-SCOPE-TXT]. Record the bristle name and whether it is on the left or right side of the fly [4.4.2-MED]. 
4.4.1. [added] Shot of talent in blue light to show under fluorescence.
4.4.2. Decapitated flies are manipulated under the microscope, TEXT: Ensure the individual performing the bristle stimulation is blind to the genotype of the bristle to eliminate bias 0:13 – 0:50
4.4.3. Talent documents information in notebook 
4.5. Elicit a grooming reflex by deflecting the GFP marked bristle towards the fly body with a stiff hair or fine forceps and observe the leg response [4.5.1-SCOPE-TXT]. Assign a score of one to flies that lift their leg in response to bristle-stimulation [4.5.2-SCOPE] and assign a score of zero to flies that do not move their legs [4.5.3-SCOPE-TXT]. [4.5.4-MED-Interview shot].
Scope black background.  Good response 0:18-0:19, 0:26
4.5.1. *Film as written, TEXT: Conduct five trials spaced two minutes apart 

4.5.2. Talent stimulates fly, and fly lifts its leg

4.5.3. Talent tries to stimulate fly, but it does not lift its leg, TEXT: Movements were scored based on Vandervorst’s classification
4.5.4. Jessica DeSimone:  When possible, we test flies that have mosaic tissue on the post-alar bristles, which respond well to stimulation.

5. Results: Lack of Response in Mechanosensitive Mutants 
5.1. Using the behavioral assay in post-alar bristles, wild-type flies were compared against the known mechanosensitive mutant, no mechanoreceptor potential C, or NOMPC (said as a word: nomp C sounds like romp see), disrupted the grooming response [5.2.1-LM]. Control flies responded to 34 % of their bristle stimulations [5.2.2-LM]. In contrast, animals with bristles that were homozygous for NOMPC exhibited a 2 % response [5.2.3-LM].  
5.1.1. Figure 4

5.1.2. Figure 4: Add an arrow pointing at the column for WT as soon as the voiceover for the second sentence begins and remove it after a beat 

5.1.3. Figure 4: Add an arrow pointing at the column for NOMPC as soon as the voiceover for the third sentence begins then remove it after a beat 
6. Conclusion (said by authors on camera)
6.1. Sarah Webster: Following this procedure and the identification of a new behavioral response gene, other methods like electrophysiology and protein localization studies can be used to answer additional questions. For example, we can determine if the protein is involved in sensory transduction or in the development or function of mechanosensory neurons. 
Provided Media

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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