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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  (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)___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 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 2.4 – 2.6, 3.1, 3.2, 3.10, 3.11
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 using the step numbers listed in this document. (Please do not list entire sections.) 2.4; The concentration of nitrite needs to be as accurate as possible. To ensure this, we confirm the concentration using a modification of the diazotization (USEPA Method 354.1) spectrophotometric method.
E.  Will the filming need to take place in multiple locations? (Y/N) ____Y___ If yes, how far apart are the locations? _ The different locations for filming are within the same building and within walking distance, three floors away from each other. 
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 treat zebrafish embryos with nitrite and determine its teratogenic effect. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Vishal: This method can help answer key questions in the field of developmental toxicology, such as assessing the teratogenic effects of chemicals on embryonic development. 
1.2. Basma: The main advantage of this procedure is that it uses zebrafish embryos, which develop externally and can be observed under a microscope.   
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the Indiana University of Pennsylvania.
Protocol (read by voice talent at JoVE):
2. Harvesting Embryos
2.1. For the experiments demonstrated here, maintain wild type zebrafish strains such as Tu, AB [2.1.1-WIDE] or the Tu/AB hybrid at 28.5 degrees C and a light dark cycle of 14 hours and 10 hours, respectively [2.1.2-MED/CU-TXT].  
2.1.1. Shot of zebrafish in tanks attached to fish system

2.1.2. Talent points out tank of fish labeled with Tu/AB hybrid (TEXT: pH 7; conductivity 500-1500µS)
2.2. The night before harvesting eggs, add fish water and dividers into mating tanks [2.2.1-MED/CU] and place male and female fish on separate sides of the divider [2.2.2-CU].  To ensure that enough eggs will be produced, set up 30 pairs of fish [2.2.3-MED-TXT]. 
2.2.1. Talent finishes adding water to a tank and adds divider

2.2.2. Talent places female fish on one side of tank.  Have males are already added on other side.

2.2.3. Tanks set up on bench with approximately 30 pairs of fish (TEXT: refer to text protocol for additional details).  

2.3. The next morning after the lights turn on [2.3.1-WIDE/MED], remove the dividers to initiate mating [2.3.2-CU].  Check the mating tanks for eggs every 15 minutes [2.3.3-CU/ECU]. 
2.3.1. Shot of tanks set up on bench as lights go on in fish room

2.3.2. Film as written

2.3.3. Talent checks a tank for eggs at bottom

2.4. Once the fish lay eggs, use a tea strainer to harvest the embryos [2.4.1-CU] and combine them all into a large container with E3 buffer [2.4.2-CU]. Incubate the eggs at 28.5 degrees C [2.4.3-WIDE/MED].
2.4.1. Film as written

2.4.2. Film as written

2.4.3. Talent places eggs into incubator

2.5. At 1.5 hours post fertilization, or hpf, under a dissecting microscope [2.5.1-MED], use a plastic transfer pipette to discard unfertilized eggs [2.5.2-CU/ECU] that will appear opaque [2.5.3-LM].  

2.5.1. Talent sitting at microscope checking for unfertilized eggs

2.5.2. Talent uses transfer pipette to pick embryos

2.5.3. LAB MEDIA of plate of embryos showing some dead ones that are opaque.  Editor, point out any opaque embryos in the image. Authors will provide movie.
2.6. Transfer 50 embryos each into 100 x 15 mm glass Petri dishes containing 50 ml of E3 buffer, in triplicate for each treatment condition [2.6.1-MED/CU].  For example, for 11 treatment conditions, prepare 33 dishes of 50 embryos each [2.6.2-MED].

2.6.1. Talent transfers embryos to glass Petri dishes with E3 buffer

2.6.2. 33 prepared dishes with E3 medium arranged on bench and labeled
3. Treating Embryos
3.1. To three petri dishes of embryos [3.1.1-CU], at 2 hpf remove the E3 buffer [3.1.2-CU] and add 50 ml of 300 mM ethanol diluted in E3 buffer [3.1.3-CU].  Cover the dishes with Parafilm to minimize vitalization of ethanol [3.1.4-MED/CU].
3.1.1. Three dishes of embryos arranged on bench

3.1.2. [3.1.2 to 3.1.4 combined] Film as written

3.1.3. Film as written – have ethanol in E3 labeled

3.1.4. Film as written
3.2. Incubate the embryos in the ethanol buffer for 22 hours at 28.5 degrees C [3.2.1-WIDE], then remove the solution and use E3 buffer to wash out the ethanol [3.2.2-MED/CU], swirling the dish several times [3.2.3-MED/CU].  Repeat the wash 2 more times [3.2.4-FF].  
3.2.1. Talent places embryos in incubator; B need another version for 3.4.2 below; C need another version for 3.8.1 below
3.2.2. Talent finishes removing the solution and adds E3

3.2.3. Film as written

3.2.4. FREEZE FRAME from 3.2.2 of talent adding E3 medium to dish
3.3. To three petri dishes of embryos, at 2 hpf remove the E3 [3.3.1-MED/CU] and replace with 50 ml of fresh E3 [3.3.2-MED/CU].  

Use shots from 3.1 to fill; same exact material
3.3.1. Film as written

3.3.2. Film as written

3.4. For 9 petri dishes, at 2 hpf, remove the E3 and add 50 ml of 1,000 mg/ml of sodium nitrite dissolved in E3 [3.4.1-MED/CU-TXT] and incubate at 28.5 degrees C [3.4.2-WIDE], replacing the sodium nitrite solution daily [3.4.3-FF].
3.4.1. Talent finishes removing E3 from dish (have 15 dishes visible) and adds sodium nitrite to dish (TEXT: refer to text protocol for verifying stock concentration) 
3.4.2. Use 3.2.1B here

3.4.3. FREEZE FRAME from 3.4.1 of talent adding sodium nitrite to plates

3.5. After 46 hours, remove three of the 9 sodium nitrite plates [3.5.1-MED/CU], remove the solution, and use E3 buffer to wash the plates three times [3.5.2-MED/CU].  
3.5.1. Talent places three of the plates down onto bench

3.5.2. Talent finishes removing solution and adds E3 to a plate to wash; B need another version or 3.6.2 below use take 2
3.6. Twenty-four hours later, remove three different sodium nitrite plates from the incubator [3.6.1-WIDE-TXT], remove the solution and use fresh E3 buffer to wash the embryos three times [3.6.2-MED/CU].  Twenty-four hours later, perform similar wash steps for the last three plates [3.6.3-FF].
3.6.1. Film as written (TEXT: 70 hrs total incubation time)

3.6.2. Use 3.5.2B here

3.6.3. FREEZE FRAME from 3.5.2 of talent adding E3 to one of three plates

3.7. Next, for another set of three petri dishes, replace the E3 buffer with 200 mg/ml of sodium nitrite [3.7.1-CU].  Then set up groups of three dishes of 50 embryos each with 400, 600, 800, and 1,000 mg/ml sodium nitrite [3.7.2-MED/CU].
3.7.1. Talent adds 200 mg/ml sodium nitrite to one of three dishes on bench and begins to remove E3 from second dish
3.7.2. Groups of three dishes labeled with 400, 600, 800, and 1,000 sodium nitrite

3.8. Incubate the embryos for 70 hours [3.8.1-WIDE], replacing the sodium nitrite solution daily [3.8.2-FF].  After the incubation, remove the solution from the plates and use E3 buffer to wash the plates 3 times [3.5.2-FF].  
3.8.1. Use 3.2.1C here

3.8.2. FREEZE FRAME from 3.7.1 of talent adding sodium nitrite to dish
3.8.3. FREEZE FRAME from 3.5.2B of talent adding E3 to a plate
3.9. For another three petri dishes of embryos, replace the E3 buffer with 50 ml of 1,000 mg/ml of sodium nitrate in E3 buffer [3.9.1-MED/CU].  After exposing the embryos for 70 hours (TEXT: replace with fresh sodium nitrate solution daily), use E3 to wash the embryos as previously demonstrated [3.9.2-MED/CU].  
3.9.1. Film as written

3.9.2. Use a clip from 3.5.2 here of talent adding E3 to plate
3.10. During each day of exposure, under a stereomicroscope [3.10.1-MED], count the number of dead embryos, looking for a lack of heartbeat and blood circulation, or a lack of mobility after 1 minute of observation [3.10.2-LM].  Remove the dead embryos [3.10.3-CU/ECU].  
3.10.1. Talent at scope checking embryos

3.10.2. LAB MEDIA showing live and dead embryos next to one another to show lack of heart beat and blood circulation or lack of mobility.  Authors will provide movie file.
3.10.3. Talent at scope removes dead embryos
3.11. At the end of the experiments, to euthanize the larvae, use a transfer pipette to remove the E3 buffer [3.11.1-CU-TXT].  Then add 50 ml of 0.2% MS-222 and incubate for 10 minutes [3.11.2-CU].  

3.11.1. Film as written (TEXT: 120 hpf), Editor, show TEXT for ‘At the end of the experiments,’

3.11.2. Talent adds MS-222 to dishes

3.12. After one E3 wash to remove the MS-222, leaving some volume to properly pipette the embryo, add the larvae to 4% PFA [3.12.1-CU].  Swirl the dish several times [3.12.2-CU] and use a transfer pipet to place the larvae into a glass vial with enough PFA to fill the vial [3.12.3-CU].  Then fix the larvae in the refrigerator overnight [3.12.4-WIDE/MED].  

3.12.1. Talent finishes removing E3 and adds embryo to PFA
3.12.2. [combined with 3.12.1] Film as written

3.12.3. Film as written [mis-slated as 3.12.2 take 1]
3.12.4. Talent places larvae in fridge

3.13. After fixation, use a stereoscope and a digital camera at 30X magnification to take pictures of the larvae [3.13.1-MED OVER SHOULDER].  Orient the larvae so that the anterior is to the left and the dorsal surface is at the top of the field [3.13.2-LM].
3.13.1. Talent at scope taking pictures

3.13.2. LAB MEDIA Untreated.jpg, Editor, point out the head of the fish on the left and the top of the fish at the top of the image when mentioned.
4. Results: Exposure of Zebrafish to Sodium Nitrite and Sodium Nitrate
4.1. Exposure to 300 mM ethanol for 22 hours had no effect on survival, consistent with previous results.  As shown here, observed phenotypes included pericardial edema and swim bladder non-inflation.  Craniofacial defects and developmental delay were also observed and not shown here [4.1.1-LM].
4.1.1. LAB MEDIA Figure 1, Editor, for pericardial edema, add in the black arrow in the bottom panel and for swim bladder non-inflation, add in the dashed circles in both panels and the arrow head in the bottom panel.  
4.2. Treatment with sodium nitrite resulted in mild to severe effects on survival, depending on the concentration, with higher concentrations of sodium nitrite resulting in lower survival rates [4.2.1-LM]. 
4.2.1. LAB MEDIA Figure 3, Editor, point out the decreasing survival % (bars getting smaller from left to right) with increasing concentrations of nitrite
4.3. This figure illustrates that at higher concentrations such as 1,000 mg/ml, longer incubation times also have a more severe impact on survival [4.3.1-LM].
4.3.1. LAB MEDIA Figure 2, Editor, point out the decrease in survival rate at 46, 70, and 94 hours when longer incubation times are mentioned. 
4.4. Finally, as shown here, unlike nitrate-treated fish, nitrite-treated larvae have developmental defects [4.4.1-LM].
4.4.1. LAB MEDIA Figure 4, Editor, for the developmental defects, point out the bottom panel with the short fat fish.
5. Conclusion (said by authors on camera)

5.1. Basma: Once mastered, this technique can be done in 3 hours if it is performed properly.

5.2. Basma: While attempting this procedure, it’s important to remember to remove dead embryos daily to minimize contamination.
5.3. [combined with 5.1] Vishal: Following this procedure, other methods like in situ hybridization can be performed in order to assess gene expression.

5.4. Vishal: After its development, this technique paved the way for researchers in the field of developmental toxicology to explore teratogenic potentials of chemicals on development in zebrafish.
5.5. Tom: After watching this video, you should have a good understanding of how to use zebrafish as a model to determine the teratogenic potential of nitrite and other environmental agents.

5.6. Tom: Don't forget that working with certain chemicals can be extremely hazardous and precautions such as using gloves and masks should always be taken while performing this procedure.   

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

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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