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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? Y  
Can you record movies/images using your own microscope camera? N
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
2. Does your protocol include software usage? Y screen will have to be filmed by videographer. Computer is too old for SC software. 
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.
The most important steps for viewers to see are steps 2.1, 2.4, 2.5, measuring embryo volume using water displacement and steps 4.1, 4.2, 4.3, processing embryos for GC analysis.
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. 
The two most difficult (and important) steps are 4.1 and 4.2, processing the embryos for GC analysis. These have to be performed quickly to prevent ethanol evaporation.
5. Will the filming need to take place in multiple locations? Y
If yes, how far apart are the locations? 2 locations that are a 10-minute walk (1/4 of a mile) apart.



Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee. 

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


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


1.1. Ben Lovely: This protocol is significant because it helps in understanding the pharmacokinetics of ethanol in developing zebrafish embryos. This will help standardize ethanol exposure regimens in zebrafish studies.

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

1.2. Ben Lovely: The main advantage of our technique is that it allows researchers to rapidly and reproducibly measure ethanol levels during embryonic development, particularly in embryos where blood supply is not available.

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.


1.3. Ben Lovely: This method can be easily applied to other model systems as well as other environmental factors assuming proper technique and equipment set up.

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

1.4. Ben Lovely: I would expect individuals performing this protocol for the first time to struggle with the speed necessary to prevent ethanol evaporation during embryo processing. 

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


Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.5. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at University of Texas at Austin and the University of Louisville. 



Video editor: The authors have not yet provided their screen capture, so we are waiting on that.
[bookmark: _GoBack]

Section - Protocol
2. Measuring the Embryonic Volume Using Water Displacement
Videographer: Obtain multiple usable takes of talent at the microscope counting/transferring the embryos. If talent elects to not use the scope kit, these shots will be used for the SCOPE shots in this script. 
2.1. Begin by transferring 10 embryos with extraembryonic fluid [1-TXT] into 1.5-milliliter microcentrifuge tubes marked with a line at a volume of 250 microliters [2]. Add water to the fill line [3]. Videographer: This step is important!
2.1.1. WIDE: Establishing shot of talent at the microscope transferring embryos. TEXT: Use 24 hpf embryos 
2.1.2. SCOPE: Embryos being added to a marked tube. 
2.1.3. Talent filling a tube with water. 
2.2. Prepare additional microcentrifuge tubes for dechorionated samples [1]. To remove the chorion, incubate the embryos in a 100-millimeter Petri dish with 2 milligrams per milliliter of protease cocktail in embryo media for 10 minutes [2]. Gently swirl the dish every few minutes to break the chorion [3]. 
2.2.1. Talent preparing tubes.
2.2.2. SCOPE: Talent transferring embryos to the Petri dish. 
2.2.3. Talent swirling the Petri dish. 
2.3. Once all the embryos are free of the chorion, remove them from the protease cocktail [1] and wash them twice with fresh media [2]. Then, transfer the embryos to a fresh 100-millimeter dish [3]. 
2.3.1. SCOPE: Talent removing the embryos from the dish with the protease cocktail. 
2.3.2. Talent adding embryos to the fresh media. 
2.3.3. SCOPE: Talent transferring the embryos.

2.4. When all samples are ready for volume measurement, use a p200 micropipette with the smallest tip possible to carefully remove all liquid from around the embryos [1]. Videographer: This step is important!

2.4.1. Talent removing liquid from tube.

2.5. Weigh the water with a scale with less than 0.1-milligram precision [1], then determine the volume of the 10 embryos by subtracting the volume of the water from 250 microliters [2-TXT]. To determine the volume of a single embryo, divide the difference by 10 [3-TXT]. Videographer: This step is important!

2.5.1. Talent weighing the water. 
2.5.2. Talent performing calculations on a notebook or computer. TEXT: 
2.5.3. Talent performing calculations. TEXT: 
3. Treating Embryos with Ethanol
3.1. Gather the embryos from the mating tanks and place them in a standard 100-millimeter Petri dish [1-TXT], then incubate the dish as 28.5 °C [2]. 
3.1.1. Talent transferring embryos into the Petri dish. 
3.1.2. Talent putting Petri dishes into the incubator and closing the door. Videographer: Obtain multiple reusable takes of this shot because it will be reused in 3.2.3.
3.2. At 6 hours post fertilization, transfer up to 100 embryos to a new dish with embryo media and 1% ethanol or media alone [1]. Cover, but do not seal, the Petri dishes [2] and place them in a 28.5 °C incubator for 18 hours or until they reach 24 hours post fertilization [3]. 
3.2.1. SCOPE: Talent transferring embryos. 
3.2.2. Talent covering the dish. 
3.2.3. Use 3.1.2.
4. Processing Embryos for Head Space Gas Chromatography 
4.1. Use two p200 micropipettes set to 50 microliters and aspirate the protease cocktail solution into one and water into the second [1]. Then, quickly place 10 embryos in a 1.5-milliliter microcentrifuge tube using a glass pipette and close the cap [2]. Repeat this process for all samples to be tested, controls, and ethanol treated embryos [3]. Videographer: This step is important!
4.1.1. Talent aspirating the water or protease cocktail. 
4.1.2. Talent adding embryos to the microcentrifuge tube. 
4.1.3. Talent adding a tube with sample to a tube rack with other samples, with the tubes labeled.   
4.2. Working with one sample at a time, quickly open the cap and aspirate all residual embryo media with a p200 micropipette set to 200 microliters [1]. Rapidly but gently add and remove the 50 microliters of water [2], then add the 50 microliters of protease cocktail and close the tube cap [3]. Videographer: This step is difficult and important!
4.2.1. Talent aspirating the media. 
4.2.2. Talent adding and removing water. 
4.2.3. Talent adding the protease cocktail and closing the cap.  
4.3. Let the sample sit for 10 minutes at room temperature, then quickly add 450 microliters of 5 molar sodium chloride and close the tube cap [1]. Homogenize the sample by vortexing for 10 minutes [2] and transfer 2 microliters of supernatant to a gas chromatography vial [3]. Seal the vial with a polytetrafluoroethylene cap [4].  Videographer: This step is difficult and important!
4.3.1. Sample sitting on the lab bench, then talent adding the NaCl to it. 
4.3.2. Sample vortexing. 
4.3.3. Talent transferring supernatant to a chromatography vial. 
4.3.4. Talent sealing the vial. 
5. Sample Measurements Using Gas Space Chromatography 
Videographer: Film the screen as author performs all SCREEN shots, screen capture footage is not possible for this protocol. 
5.1. After completing the startup method, load “436 Current spme ethanol 2013 3min absorb 2_5min rg run.METH” from the methods menu in the analysis software for each sample on the sample list [1]. Fill out the sample list [2], then enter the standards in order from 0.3125 to 40 millimolar [3]. Follow the standards with a second round of blanks [4]. 

5.1.1. SCREEN: “436 Current spme ethanol 2013 3min absorb 2_5min rg run.METH ” selected for each sample. 
5.1.2. SCREEN: Sample list filled out. 
5.1.3. SCREEN: Standards entered.
5.1.4. SCREEN: Blanks entered.

5.2. Enter all homogenized embryo supernatant samples to be tested from lowest to highest predicted ethanol concentration [1] and finish by entering a third round of blanks [2]. 

5.2.1. SCREEN: Embryo samples entered. 
5.2.2. SCREEN: Blanks entered.

5.3. Add the gas chromatograph vials to the autosampler in the order in which the samples were entered and allow them to warm for 10 to 15 minutes [1]. Then, start the sample runs using the software [2]. 

5.3.1. Talent adding the vials to the autosampler. 
5.3.2. SCREEN: Run started. 

5.4. After all runs are completed, activate the shutdown method by adding a final sample in the sample list and running “standby.METH” [1]. Back up all data acquired during the sample run.

5.4.1. SCREEN: “standby.METH” method activated and data backed up.  

6. Sample Ethanol Peak Integration and Concentration Analysis 

Videographer: Film the screen as author performs all SCREEN shots, screen capture footage is not possible for this protocol.

6.1. Once the shutdown method is complete, click on “Open” chromatogram, open the folder with the results. Samples are automatically integrated in this program [1]. In the results, make sure the correct peaks have been integrated [2]. Once all samples have been confirmed, print or export the results [3]. 

6.1.1. SCREEN: “Open” clicked, results folder opened, and samples selected. 
6.1.2. SCREEN: “Reintegrate Now” clicked. 
6.1.3. SCREEN: Results printed or exported. 

6.2. Plot the peak height of the ethanol standards on a graph, then calculate the slope, Y-intercept, and R-squared values [1-TXT]. Obtain the ethanol value for each sample by subtracting the Y-intercept of the standards from the peak height for the sample and dividing this value by the slope of the standards [2-TXT]. 
Author comment: NOTE: All values from 6.2 – 6.3 were calculated in an excel file that all equations prefilled.
Video editor: The authors are considering also providing screen capture for steps 6.2 - 6.3 (which are 9.3 - 9.6 in the manuscript). These steps were originally scripted to be filmed, and the footage can be used if it looks visually informative, but the screen captures may be a better choice to use.

6.2.1. SCREEN: Peak height of standards plotted and slope, Y-intercept, and R2 calculated. Video Editor: Emphasize the R2 value on the screen while displaying the following text. TEXT: R2 should be > 0.99
6.2.2. SCREEN: Ethanol value calculated. TEXT: 

6.3. To calculate the ethanol concentration in the embryos, calculate the dilution factor for each sample [1-TXT] and multiply the sample ethanol value by this dilution factor [2-TXT]. Finally, calculate media reference samples by multiplying the media ethanol value by a dilution factor of 10 [3-TXT].

6.3.1. SCREEN: Dilution factor calculated. TEXT: 
6.3.2. SCREEN: Ethanol concentration in embryo calculated. TEXT: 
6.3.3. SCREEN: Media reference samples calculated. TEXT: 
1.9. 

Section – Results
7. Results: Ethanol Levels in Early Embryonic Zebrafish  
7.1. To properly calculate the embryonic ethanol concentrations, the volumes of embryos both in their chorion and removed from their chorion were measured [1]. In this analysis, the embryo comprised 56% of the total volume inside the chorion [2]. 
7.1.1. LAB MEDIA: Table 1. Video Editor: Emphasize B5 and B6. 
7.1.2. LAB MEDIA: Table 1. Video Editor: Emphasize C6.
7.2. Based on previously published work, 73.6% was used as the embryonic water content for all of the presented analyses [1]. This resulted in water comprising 0.82 microlites of the 1.1 microliters of embryonic volume [2]. Of the total water volume, 49% is contained in the embryo [3] and 51% is in the extraembryonic fluid [4].
7.2.1. LAB MEDIA: Table 1. 
7.2.2. LAB MEDIA: Table 1. Video Editor: Emphasize B6 and D6. 
7.2.3. LAB MEDIA: Table 1. Video Editor: Emphasize F6. 
7.2.4. LAB MEDIA: Table 1. Video Editor: Emphasize G6.
7.3. For the gas chromatography analysis, two groups of 15 samples and the media with which they were treated, measured 5 times per group, were analyzed [1]. Media ethanol levels were 143.6 millimolar for group 1 and 133.6 millimolar for group 2 [2]. 
7.3.1. LAB MEDIA: Table 2. 
7.3.2. LAB MEDIA: Table 2. Video Editor: Emphasize B4 and C4.
7.4. The ethanol concentrations of the embryos averaged 63.5 millimolar and 53.1 millimolar for groups 1 and 2, respectively [1].
7.4.1. LAB MEDIA: Table 2. Video Editor: Emphasize B5 and C5.

7.5. A ratio of embryonic ethanol concentration to media levels of ethanol for each sample was calculated [1]. Group 1 had 44% of the media ethanol levels [2], while group 2 had 40% of the media ethanol levels [3]. Untreated control embryos were measured at 0 millimolar media ethanol concentration [4].

7.5.1. LAB MEDIA: Table 2. Video Editor: Emphasize B6 and C6.
7.5.2. LAB MEDIA: Figure 3. Video Editor: Emphasize Group 1 data (purple). 
7.5.3. LAB MEDIA: Figure 3. Video Editor: Emphasize Group 2 data (black).
7.5.4. LAB MEDIA: Figure 3. Video Editor: Emphasize Control data (red).


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

8.1. Ben Lovely: The most important thing to remember when attempting this procedure is that processing the embryos for GC analysis properly is critical as ethanol is volatile and will evaporate quickly. The best way to perform the step is described but it needs to be practiced to develop proper muscle memory.

8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.1.2.
8.2. Ben Lovely: This procedure will help standardize ethanol treatment regimens in zebrafish and allow future work to dissect the genetic and cellular mechanisms of ethanol teratogenicity.

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