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Videographer: take note of shots for 2.9 and 2.10.  2.9 is an early in the day shot, get it first thing.  2.10 is later, get it later in the day.
Schematic Overview (read by a voice talent at JoVE)

The overall goal of the following experiment is to test for differences in sperm competitive ability among Drosophila melanogaster males with distinct genotypes. (Intro) This is achieved by tracking visible genetic markers that identify the paternity of the progeny from a female mated to two different males genotypes.  (P1)  In the assay, females are first allowed to mate with a reference male and then allowed to mate with an experimental male. (P2) The fraction of the offspring sired by the experimental male is inferred by examining the eye coloration of the progeny. (P3)  The results indirectly compare the competitive ability of the experimental male’s sperm by their relative performance to the reference male’s sperm. (P4)
Video editor:

The lab has provided a PPT file with several consecutive slides that provide us a great deal of assistance in animating this narrative.  Here’s how you can use it:

Intro  – begin with showing the first slide without the blown up eyes.

P1 – now animate a zoom in on the eyes of the three flies in the illustration ending on something more elegant than what we currently have in the first slide.  The “visible genetic markers” are the three different eyes.
P2 – First show the second slide, the sperm are red squiggles.  Make the sperm jiggle and move to the female’s abdomen, as they are shown in the third slide.  Then do the same to make the female look as she does on the left side of in the fifth slide.  (The fourth slide is a duplicate of the third.)

P3 – Now transition to the fifth slide, fad on the arrow and then add the boxes and make the numbers increase from 1 to whatever they end at in quick increments.

P4 – The last slide.  Add the equation, beginning with just P2 = ----.  Then, and animate the numbers moving from the counts to the equation to their positions above and below the division sign.  Lastly add the “= 0.84” and “=0.92”. 
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1. Introductory Interview (spoken by you on camera. Don’t forget to smile!)  

1.1. Shudan: This method can help answer key questions in the genetics and evolutionary biology fields, such as assessing the impact of a genetic factor on the sperm competitive ability.
1.2. Shudan: Demonstrating the procedure will be Carolus an undergraduate from our laboratory. 

Protocol Chapters (read by a voice talent at JoVE): 
2. ​​Collecting Virgin Females and Naïve Males
2.1. The following protocol illustrates the analysis of a genetic factor called Sdic (Pronounce “S-dick”), which presumably encodes a protein involved in sperm motility.
2.1.1. WID: talent collecting racks of flies from incubator/shelf to work with under scope

2.1.2. MED: talent sits down at scope and sets down rack of flies and a rack of fresh vials
2.2. Begin by setting up 15 to 20 vials.  To each vial, lightly sprinkle the media with a few dried active yeast pellets, to facilitate oviposition.  

2.2.1. MED: talent adding yeast to a few of the 15-20 vials

2.3. Always use fresh, nutritive media, such as a cornmeal-yeast medium.

2.3.1. CU: top view, focus food in vial as yeast is sprinkled onto it – the food should not be peeling from the side wall of the vile and it should look fresh
2.4. Then, to each vial, add 8-10 females, but no more, and add 5 males. 
2.4.1. ECU: vial with yeast, 8-10 females are added to it, then 5 males are added to it

2.5. Sex identification can be achieved by visual inspection of a few morphological differences.

LAB MEDIA: fig 2a1 female.tif (left half of screen) & fig 2a2 male.tif (right half)
LAB MEDIA: fig 2b1 female.tif (left half of screen) & fig 2b2 male.tif (right half)
LAB MEDIA: fig 2c1 female.tif (left half of screen) & fig 2c2 male.tif (right half)
[Video Editor: Please label the left side images as “Female” and the right side images as “Male” for all three pairs of figures in 2.5] 
2.6. Store the vials at 25 ºC and transfer the adults to new vials at least every 3 to 5 days.  Transfer the adults every other day for the best result.  Retain the egg-containing vials to harvest the progeny.   

2.6.1. WID: loading the rack of flies to the incubator

2.6.2. CU: the rack of flies containing the original 10-15 vials

2.6.3. CU: the rack of flies containing 10-15 vials plus 10-15 more after they have been passed once

2.6.4. CU: the rack of flies containing 10-15 vials plus 10-15 more after they have been passed once plus 10-15 more after they have been passed twice

2.7. The number of vials required will depend on the number of experimental male types in the study and the estimated number of individuals needed for statistical power.

LAB MEDIA: Table1 for 2.7.ppt, slide 1 - offense experiment half

LAB MEDIA: Table1 for 2.7.ppt, slide 2 - defense experiment half (add to slide 1, so both are on screen at the same time.
2.8. Four or five days after parents are transferred out of a vial, increase the available surface for pupation in the vial by inserting a multi-folded paper into the medium.

2.8.1. MED: talent folding up paper to add to vial

2.8.2. CU: inserting paper into media to show final vial + paper

(Video Editor, if useful, see LAB MEDIA: Figure 3 for reference only, but use the footage not figure 3.)
2.9. Examine the vials for darkened pupa, when they are visible those flies will emerge within 24 hours.
2.9.1. MED: talent looking over vials with paper in them for darkened pupae, when some are found, then zoom in on the vial

2.9.2. ECU: the dark pupae in the vial 
2.10. 11 to 12 days after the cross was first setup, begin harvesting virgin females and naïve males from these vials.  First thing in the morning, discard flies that emerged overnight. 

2.10.1. WID: following shot: talent enters lab, as though it is the morning and puts on lab coat, then gets vials from the incubator

2.10.2. WID: arrives with vials to the fly pad and starts emptying out the flies from the vials

2.10.3. MED: flies on the fly pad are transferred to the “morgue”
2.11. Then, once or twice during the day, on four to six hour intervals, collect flies from the vials. Anesthetize the flies by introducing CO2 into the vial, then tap the flies down and sex them under the stereomicroscope. 
2.11.1. WID: just like 2.9.2, later in the day, talent may look perkier/alert, alter the angle 
2.11.2. ECU: injecting CO2 to vial, from pad or from tube, show flies stop their moving and drop

2.11.3. CU: dumping knocked out flies onto fly pad under scope
2.12. Place the desired flies into different vials by sex and phenotype and label the vials appropriately.   Do not load the vials with more than 10 potentially virgin females.
2.12.1. CU: sorting the flies into two piles by sex and eye color, using brush to move them

2.12.2. CU: adding virgin females to a vial
2.13. Set a 12:12 light / dark cycle on the flies to regulate their time of their eclosion to your advantage. 

2.13.1. CU: the lighting condition inside of incubator was filmed to simulate light on/off
2.13.2. WID: talent loading the incubator with flies, closes door and walks off screen

2.14. The peak times of eclosion occur one or two hours after subjective dawn and two hours before the lights are turned off.
LAB MEDIA: 2.14 eclosion peaks.ppt -- Post the whole slide steadily – or, alternatively, show the title first, then sequentially add the left portion of figure to whole figure (“wipe in” in powerpoint animation)
3. Double-mating Experiments

3.1. There are two versions of this experiment, they are referred to as the offense assay and the defense assay.
LAB MEDIA: Figure 1 - Show the whole figure
3.2. This section describes how to conduct the offense assay. On the morning of the first day, set up the first mating using an aspirator. An aspirator consists of a piece of tubing attached to pipette tip with a barricade keeps aspirated flies in the tip.  The bore of the tip is widened for the flies.
3.2.0. Lab MEDIA: Figure 1, highlight the upper part of the figure and dim out the lower part
3.2.1. LAB MEDIA: Figure 4.psd (for ref, see fig4 for video.ppt, slides 2 & 3, note animation), start with the whole figure and then zoom in onto the upper left position for first row of experiments, brown line and Day axis 
3.2.2. WID: talent in the fly room with aspirator
3.2.3. CU: talent wearing aspirator for camera, looped around neck

3.2.4. ECU: the end of the aspirator with the pipette tip / cotton or mesh / attachment to tubing, show in good focus

3.3. Set up vials containing 10 four or five day-old virgin females with 10 naïve, reference males.  Set up two to three such vials daily for 5 consecutive days.  (TEXT:  2-3 vials / day, for 5 days)

3.3.1.  ECU: female flies getting sucked into the aspirator from vial/pad, show if they are knocked out or not

3.3.2. ECU: same flies ejected from aspirator into new vial, for mating, then males added after to make 20 flies in total in vial, show if they are alert males or if they are knocked out when added
3.4. For each vial, allow the flies to mate for 2 hours.  Then discard the reference males and transfer each female into a new vial using an aspirator.  

3.4.1. ECU: the 20 flies, males with females, actively interacting in the vial

3.4.2. MED: talent removing the males from the mating vial and then transferring the females to a new vial, show if the flies are knocked out or not

LAB MEDIA: Figure 2 – this is merely for reference, the footage in 3.5.1 should be better {Comment: Figure 2d is not for showing fly action in vials. It is for showing the identification of males and females in a vial without a microscope.
3.5. Label each vial “V1” and leave the female in the vial for 2 days. 

3.5.1. CU: Labeling a vial with “v1”
3.6. On the third day, set up the second mating to naïve males of the other genotype. 
Lab MEDIA: Figure 4.psd (for ref, see fig4 for video.ppt, slide 5), move the timeline to the left as shown in ppt animation
3.6.1. MED: talent loading vials with males for second mating
3.7. For each female, two hours before subjective nightfall, use an aspirator to transfer the female into a new vial with three, five, or six day-old experimental males of the same genotype. 

3.7.1. CU: removing a female from v1 vial with aspirator

3.7.2. CU: adding female to a vial with three males

3.8.  Label the vials with the male genotype and label the new vial “V2”.

3.8.1. CU: Labeling the male genotype in “v1” and male genotype plus “v2” in the second vial.
3.9. The next morning is day four.  At two hours before the flies’ subjective dawn, discard the males by using the aspirator.  (TEXT: See discussion on varying mating times.)
Lab MEDIA: Figure 4.psd (for ref, see fig4 for video.ppt, slide 7), move the timeline to the left
3.9.1. WID: talent removing a rack of vials from an incubator that is DARK inside

3.9.2. CU: removing males from vial with aspirator
3.10. On the sixth day, transfer each female into another new, vial labeled “V3”.  

Lab MEDIA: Figure 4.psd (for ref, see fig4 for video.ppt, slide 9), move the timeline to the left
3.10.1. CU: Label “v3” and male genotype.
3.11. On the tenth day, discard the females.
Lab MEDIA: Figure 4.psd (for ref, see fig4 for video.ppt, slide 11), move the timeline to the left
3.11.1. ECU: a vial with a v3 and female, female in focus, vial lifted out of position and then returned without the female
3.12. On the 17th day, inspect the V1 vials.  From the progeny, determine whether the female was virgin or not when mated to the reference male and weather it mated with the reference male.
Lab MEDIA: Figure 4.psd (for ref, see fig4 for video.ppt, slide 13), move the timeline to the left
3.12.1. MED: talent takes a v1 vial, with progeny and knocks them down with CO2

3.12.2. MED: inspecting the knocked out flies under the scope

3.13. On the same day, inspect the progeny from the V2 vials by knocking the flies down with CO2.  Sorting them by eye color and sex.  Then, record the progeny number fathered by the first and second males.

3.13.1. CU: lifting a v2 vial from the rack

3.13.2. MED: knocking out flies in v2 and dumping them down for inspection under the scope, proceeding with inpection

3.13.3. ECU: sorting the flies into piles under the scope using a paintbrush, recording the progeny number in a data sheet
3.14. In this experiment, only female progeny can be unambiguously assigned as sired by the reference or the experimental males.  In other experiments, different genetic markers could be utilized to determine the paternity of the male offspring as well. 

LAB MEDIA: Figure 6, {Author’s Comment: orange/white/red color represents the eye color of flies. Please do NOT change color scheme. The example of animating this figure is illustrated in “fig6 for video.ppt”. At beginning, show the whole figure, show the left half of figure, bring attentions on the portion of progeny, replace the genotypes (letters and lines) to actually fly photos, at the end highlight male progeny with white eyes both in 1st male progeny and 2nd male progeny. }
3.15. Discard the inspected progeny but keep the V2 vials for a second inspection.
3.15.1. MED: talent transferring the piles of flies to the “morgue” and placing the vial back in the rack
3.16. On Day 20, record the paternity of the progeny from the V2 vials for a second time and make the first inspection of the emerged progeny from the V3 vials. 
Lab MEDIA: Figure 4.psd (for ref, see fig4 for video.ppt, slide 15), move the timeline to the left
3.16.1. CU: removing a vial labeled v3 from the rack

3.16.2. MED: dumping knocked out flies onto the fly pad and sorting them into piles, recording the progeny number in a data sheet
3.17. Then, three days later, on Day 23, inspect the emerged progeny in V3 again. 
Lab MEDIA: Figure 4.psd (for ref, see fig4 for video.ppt, slide 17), move the timeline to the left
3.17.1. MED: (ask talent to look different in this shot as from shots for 3.16) talent removes vial v3 from rack and inspects flies under scope, recording the progeny number in a data sheet
4. Data Analysis
4.1. The recorded progeny counts should be organized appropriately for easy visual inspection and efficient analysis with a statistical package.

4.1.1. MED: talent sits down at computer 

4.1.2. SCREEN CAPTURE: action 4.1&4.2.avi - opening stat package software and data 
4.2. For each female, add the counts from v2 and v3 to calculate the total number of the progeny sired by the reference male and the experimental male.

4.2.1. SCREEN CAPTURE: action 4.1&4.2.avi - show the v2 and v3 count columns and create a total count column 
4.3. Calculate the P2 score for each female as the proportion of progeny sired by the experimental male over the progeny from both the experimental and reference males.

4.3.1. SCREEN CAPTURE: action 4.3&4.4.avi - create a column with the P2 score for each female 
4.4. Some females must be excluded from analysis: first, those with no progeny or very limited progeny; second, females that died during the procedure; and, third, females that were only successfully inseminated by one of the two males.

4.4.1. SCREEN CAPTURE: action 4.3&4.4.avi - go through the rows and mark females that are not to be included in the analysis
4.5. Look for statistical differences in the P2 values among the experimental male types. Use parametric or non-parametric tests, based on the skew of the P2 value distribution and the dependency between the variance and the mean. Proportion data usually are not normally distributed. The arcsine transformation, also known as the angular transformation, may be applied to original P2 values prior to a student’s T test or ANOVA (Pronounce “uh-NO-va”) test.  Or simply use non-parametric tests, such as Wilcoxon.   

4.5.1. SCREEN CAPTURE: action 4.5_hightlights.avi - import data from excel to JMP (1st & 2nd sentences), examine the P2 value distribution (showing the red tag “not normal distribution” 3rd & 4th sentences), then perform data comparison by choosing nonparametric test (last sentence)
5. Sperm Competiveness and the Sdic Cluster
5.1. Two offense experiments with Drosophila melanogaster experimental males were conducted. One with and another without a functional Sdic cluster.  In all, 58% to 83% of the females were informative.  Males without a functional Sdic cluster showed significantly lower P2 scores compared to males with the intact Sdic cluster.  This indicates that the Sdic cluster boosts the competitive ability of sperm.

LAB MEDIA: Representative Results.ppt, show top half of figure first, add each of the three lines one by one, then quickly add the dots.  Then, pan down or fade to the graph at the bottom of the slide and let it fill the screen.   Add the error bars and P-value to the graph after the bars, axes and labels are drawn. 
6. Conclusion Interview (spoken by you on camera)

6.1. Shudan: After watching this video, you should have a good understanding of how to perform double mating experiments so that you may detect differences in sperm competitive ability between mutant and control males.

List of Provided Media

Schematic Overview.ppt

2.5 – fig 2a1 female.tif
2.5 – fig 2a2 male.tif

2.5 - fig 2b1 female.tif
2.5 - fig 2b2 male.tif
2.5 - fig 2c1 female.tif
2.5 - fig 2c2 male.tif
2.7 – Table1 for 2.7.ppt (two slides)
2.14 – 2.14 eclosion peaks.ppt
3.1. – figure1

3.2. – fig4 for video.ppt
3.6 – fig4 for video.ppt
3.9 – fig4 for video.ppt
3.10 – fig4 for video.ppt
3.11 – fig4 for video.ppt
3.12 – fig4 for video.ppt
3.14 –fig6 for video.ppt
3.16 – fig4 for video.ppt
3.17 – fig4 for video.ppt
4.1 - action 4.1&4.2.avi
4.2 - action 4.1&4.2.avi

4.3 - action 4.3&4.4.avi

4.4 – action 4.3&4.4.avi

4.5 – action 4.5_highlights.avi
5.1. Representative Results.ppt

Authors, please update this list with the names of the files you submit.  Add the movie files for section 4.
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