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

B. Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__No______ 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. 5.5; 6.1; 3.3.1; 6.5; 6.6

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.) 5.6 (including note if possible) (Note moved into VO to emphasize importance-RC)

E. Will the filming need to take place in multiple locations? (Y/N) __No_____ 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 assay is to quantify the locomotory component of Drosophila larval behavior. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Marla Sokolowski: This method can help answer key questions in the behavioral genetics field, about genetic and environmental contributions to individual differences in larval behavior 
1.2. Marla Sokolowski: The main advantage of this technique is that it is fast, reproducible and allows for the collection of large sample sizes.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Ina Anreiter: Generally, individuals new to this method might struggle because the success of the assay depends on correct developmental timing and the consistent, careful handling of test animals.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. ** Marla Sokolowski: Demonstrating the procedure will be Ina Anreiter and Oscar Vasquez, graduate 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. Test Plate and Holding Bottle Preparation
2.1. Prepare the holding bottle by cutting holes into one side of a 6-ounce plastic fly culture bottle [2.1.1-CU/MED]. 
2.1.1. MED, Over the Shoulder instead of CU, if it is possible to see the holes cut into the side of the plastic bottle and their size. 
2.2. Next, use a syringe to fill Petri dish lids with previously prepared grape juice medium until the surface of the grape juice medium makes a dome above the lip of the lid [2.2.1-CU-TXT]. Store the grape plates in a humid and airtight container at 4 ºC for up to 2 weeks [2.2.2-MED].
2.2.1. Capture the speed the talent uses to fill the lid with grape juice until it creates a dome, TEXT: 35 x 10 mm Petri dishes
2.2.2. Talent places plates in container, capture the container in the shot
2.3. Pour 40 mL of previously prepared fly food into 100 x 15 mm Petri dishes [2.3.1-MED-TXT].
2.3.1. Show talent with container filled with 40 mL of fly food, then talent pouring fly food into Petri dishes TEXT: Store dishes at 4 ºC for up to 2 weeks  
2.4. Obtain three black Plexiglas plates arranged in a 2 x 5 design to test the larvae [2.4.1-MED-TXT] and a black Plexiglas spreader used to spread the yeast paste on the Plexiglas test plates [2.4.2-MED-TXT]. Then, separate the lids from the bottoms of the Petri dish lids [2.4.3-MED]. 
2.4.1. Talent arranges the third Plexiglas plate into place beside two other already organized Plexiglas plates (done previously by talent), TEXT: Plexiglass Plates : 58 x 25 cm, 6 mm thick w/10, 1 mm deep circular wells, 10 cm diameter
2.4.2. Over the Shoulder, talent holds up spreader in camera’s view, then spreads the yeast paste TEXT: Plexiglas Spreader: 39 x 8 cm, 6 mm thick
2.4.3. *Film as written
3. Parental Population Setup
3.1. Collect 100-150 females and 50-75 males [3.1.1-MED-TXT]. Allow females and males to mate overnight in a 6 ounce fly culture bottle with standard fly food [3.1.2-MED-TXT]. 
3.1.1. Over the shoulder, talent sits at microscope separates flies, TEXT: Age flies for 4 to 6 days for optimal fecundity 
3.1.2. Talent holds fly culture bottle and carries it into overnight storage location, TEXT: Maintain constant rearing conditions. Raise parental population in same conditions.
3.2. Transfer the flies into a holding bottle [3.2.1-MED] and use masking tape to secure a grape plate with a small amount of fresh yeast paste over the top of the bottle [3.2.2-MED]. Leave the bottles standing upside down, with the grape plate at the bottom to allow adults to lay eggs on the grape plate [3.2.3-MED].
3.2.1. Talent flips flies into holding bottle 
3.2.2. Over the shoulder, talent obtains masking tape then tapes the plate onto the top of the bottle, if possible, capture the small dab of yeast paste that is on the grape plate 
3.2.3. Talent places bottles in storage area, capture the orientation of the bottle
3.3. Discard the first grape plate after 24 hours and place a new grape plate in the holding bottle [3.3.1-MED-TXT]. 
3.3.1. Talent retrieves the bottle and replaces the grape plate, TEXT: This is the grape plate from which larvae are collected the next day.
4. First Instar Larvae Collection
4.1. After 22 hours remove the grape plates from the bottles and place them into a 60 by 15 mm Petri dish [4.1.1-MED].
4.1.1. Over the Shoulder, talent removes grape plates from bottles and places them into a Petri dish 
4.2. Next, place a new grape plate with fresh yeast paste on the holding bottle [4.2.1-MED]. Clear and discard all larvae from the seeded grape plate using a dissecting probe [4.2.2-CU].
4.2.1. Side view, talent replaces grape plate, if possible, capture the dab of yeast paste that is on the plate 
4.2.2. Focus on the plate as talent removes larvae from grape plate 
4.3. Incubate the cleared grape plates for 4 hours in standard conditions [4.3.1-MED]. After 4 hours, pick 100 L1, or first instar larvae, per strain from the grape plates and place them on the food plates [4.3.2-MED].
4.3.1. Talent places grape plates in incubator/storage area, if possible, capture the temperature settings and humidity settings 
4.3.2. Over the Shoulder, focus on the plate as talent selects larvae and follow the larvae as talent moves them onto food plates 
4.4. Place the larvae on the food gently without perforating the food and without burying the larvae.  Groups of 10 larvae can be picked and placed at a time [4.4.1-CU/ECU]. Avoid crowding by distributing the larvae across the food plate [4.4.2-CU/ECU]. Incubate the food plates until the test animals are 10 hours before the start of wandering, when larvae leave the food in search of a pupation site [4.4.3-MED-TXT]. [4.4.4-MED-Interview Shot]
4.4.1. Follow the larvae as talent gently places two groups of 10 larvae (at separate times) on the food 
4.4.2. Talent moves the last larva on the food plate, capture the even distribution of  the larvae for a beat  
4.4.3. Talent gather the food plates, then moves them into the incubation area, TEXT: At 25 ºC, 10 hours before wandering corresponds to 72-96 hours after hatching
4.4.4. Sokolowski: If the larvae have started wandering and are moving on the lid of the petri dish, the animals are too old to test and the developmental time has to be reassessed.     
5. Larval Path-Length Test
5.1. Dissolve yeast in water at a 1:2 ratio [5.1.1-MED]. Ensure that the finished paste drips and leaves ribbons on the surface of the paste that quickly melt away [5.1.2-MED]. [5.1.3-MED-Interview Shot] 
5.1.1. Side view, talent dissolves yeast in container 
5.1.2. Talent mixes the yeast and lifts mixing tool then makes ribbons on the surface of the yeast paste, capture the ribbons melting away into the yeast
5.1.3. Sokolowski: Evaluating the right consistency of the yeast paste is more important than using the exact ratio due to the variability between brands, batches of yeast, and the environmental conditions.   
5.2. With a paintbrush, gently pick the larvae out of the food plate from the first strain [5.2.1-CU/ECU]. Collect larvae in a Petri dish and gently wash the larvae with water to remove all of the food [5.2.2-CU].
5.2.1. Focus on the larvae as talent picks out larvae from the food plate
5.2.2. Focus on the Petri dish as talent rinses the larvae with water, then discards the excess water 
5.3. Quickly wash the larvae with 2 mL of water and gently dab the larvae dry with a laboratory wipe [5.3.1-CU]. Keep the larvae in a humid environment, but not submersed in water to avoid stress [5.3.2-MED]. 
5.3.1. Focus on the larvae as talent washes the larvae with water, then dabs the larvae with a laboratory wipe
5.3.2. Talent moves container into humid environment 
5.4. Arrange three test plates side by side and set a 5 minute timer for each test plate [5.4.1-MED]. Apply yeast paste to the top of the test plates [5.4.2-MED/CU]…and use the spreader to distribute a thin layer of yeast paste on each test plate so that all of the wells have an even layer of yeast [5.4.3-MED/CU].
5.4.1. Over the shoulder, talent arranges the test plates, then sets the timer for 5 minutes 
5.4.2. Talent adds yeast plate to the test plates
5.4.3. Focus on the yeast as the talent spreads the yeast in the last well evenly, capture the evenness of all of the wells by panning or zooming out
5.5. Gently place one larva into the center of each well [5.5.1-MED/CU]. Start the 5 minute timer immediately after placing the first larvae on each plate [5.5.2-MED-TXT]. Place a Petri dish lid on top of each well [5.5.3-MED]
5.5.1. Focus on the larva as talent places a larva into a well 
5.5.2. Talent obtains and then starts timer, if possible, capture the time setting, TEXT: 3 plates at once yields a sample size of 30/strain/test day, up to 500 larvae total
5.5.3. Over the Shoulder, *Film as written
5.6. [bookmark: _GoBack]When the timer runs out, start tracing the path-lengths left behind in the yeast using a permanent marker without removing the larvae from the plate [5.6.1-CU-TXT]. Trace path-lengths in the same order and speed as the larvae were placed on the plates [5.6.2-CU].
5.6.1. Over the Shoulder, show the talent turning off the timer, then pan to talent tracing paths and focus on the movement of the marker. 
5.6.2. Talent moves onto another path-length and traces it, capture talent tracing more than one path 
5.7. Finally, repeat the larval path-length test steps for each strain [5.7.1-MED-TXT]. 
5.7.1. Over the shoulder, talent begins marking path-lengths for a different set of larvae, TEXT: Use the same marker for all path-lengths
6. Results: Path Lengths of Rover and Sitter Flies  
6.1. Data collected over three consecutive days of testing revealed a significant strain effect with rovers traveling farther than sitters [6.1.1-LM]. In addition to the strain effect, larvae that were food deprived for four hours prior to testing had significantly lower path-lengths than fed larvae [6.1.2-LM].
6.1.1. Figure 3A, Show only the left hand of the graph (the bars above “Fed” and without the bars and text above “FD”) with all text. When “rovers” is said, add an arrow pointing to the red bar, remove the arrow and add an arrow pointing to the gray bar for sitters when “sitters” is said. 
6.1.2. Figure 3A, leave Figure 3A on the screen from 6.1.1 and reveal the right half of the graph with the bars and all text including “FD”
6.2. Overall path-lengths were longer when both strains were reared on high nutrient food compared to low nutrient food [6.2.1-LM]. 
6.2.1. Figure 4, show the entire graph with all text. If possible, add a box with dotted lines around the bars for “High” a beat after the voice over begins 


7. Conclusion (said by authors on camera)
7.1. Oscar Vasquez: If performed properly, this assay allows a single person to test up to 500 larvae with ease in four hours, making it valuable for large scale phenotyping.
7.2. Ina Anreiter: Following this procedure, other variables like food deprivation or sex can be tested in order to answer additional questions like the effects of feeding status or sex on food-related movement patterns Following the procedure we have just shown, other variables such as food quality, food deprivation or sex can be tested in order to show the effects of these variables on food related movement patters.
7.3. Marla Sokolowski: After watching this video, you should have a good understanding of how to assess the genetic and environmental contributions to individual differences in Drosophila food-related locomotion. measure Drosophila larval food-related locomotion for the assessment of the genetic and environmental contributions to individual differences in behavior.

Provided Media


Insert your media filenames here.


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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