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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. ___________4.5 through 4.9_____________ 
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.) _______Step 4.6 –to ensure success the needle must be cut at a sharp angle and must be moved carefully into position for the microinjection__ 

E.  Will the filming need to take place in multiple locations? (Y/N) ___Yes____ If yes, how far apart are the locations? ______within 5 minutes of each other in the same  building______________________
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 use zebrafish to observe the effect of nephrotoxins, such as gentamicin or cisplatin, to model acute kidney injury. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. ROB: The main advantage of this technique is that the zebrafish model enables real time imaging of cell damage and regeneration after acute kidney injury.   

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 University of Notre Dame.
Protocol (read by voice talent at JoVE):

2. Preparation of tools

2.1. To begin this procedure, prepare an embryo manipulation tool for positioning the embryos for microinjection by attaching a gel-loading tip on the end of a 5” straight dissecting needle [1-MED-over the shoulder], and secure it with tape or superglue [2-CU]. 
2.1.1. Talent attaches a gel-loading tip on the end of a 5” straight dissecting needle Author should provide iPhone video/or photo to use for this shot.
2.1.2. CU the manipulation tool as it is secured with tape or superglue
2.2. Next, prepare some fine-tapered microinjection needles by pulling the fire polished borosilicate glasses with filament using a pipette puller [1-MED-over the shoulder-TXT]. Then, use a razor blade or fine forceps edge to cut the needle tips to create sharp angular injection tips [2-CU-TXT]. Subsequently, place the needles on a strip of modeling clay in a Petri dish to protect the needle tips [3-CU].
2.2.1. Talent pulling a needle using a pipette puller. Text: Settings: heat 540, pull 245, velocity 200, time 125
2.2.2. CU a needle as its tip is cut. Text: Tip diameter: Approximately 0.05 – 0.1 mm
2.2.3. CU a Petri dish with a strip of modeling clay and a few needles as another needle is place in it
2.3. To make the microinjection tray, prepare 1.5% agarose/E3 solution in a 100 mL Erlenmeyer flask by dissolving the agarose with E3 in the microwave [1-MED-over the shoulder].  Then, allow the mixture to cool at room temperature for approximately 10 minutes [2-CU].  Pour the cooled agarose/E3 solution into a Petri dish to make a foundation with a depth of approximately 0.5 cm [3-CU]. 
2.3.1. Talent adds E3 to dissolve agarose 
2.3.2. CU the mixture as it is taken out from the microwave
2.3.3. CU the Petri dish as the cooled agarose/E3 solution is poured into it 
2.4. After it has solidified, pour a second layer of agarose/E3 solution [1-CU-TXT].  Then, insert the prefabricated embryo well mold into the agar at an angle to avoid any air bubbles and allow the agarose to solidify at room temperature [2-CU]. 
2.4.1. *Film as written. Text: A depth of 0.3 cm
2.4.2. CU the prefabricated embryo well mold as it is inserted into the agar at an angle to avoid any air bubbles
2.5. After the entire microinjection tray has set, lift the prefabricated embryo well mold out slowly and carefully [1-MED-over the shoulder], then fill the dish with E3 solution and store at 4  ̊C [2-CU].
2.5.1. *Film as written
2.5.2. CU the dish as it is filled with E3 solution
3. Embryo preparation 

3.1. In this procedure, set up the zebrafish mating tanks by placing dividers into the mating chambers and fill with system water [1-MED-over the shoulder].  Next, place one fish on each side of the divider such that each mating chamber contains one female and one male fish [2-CU], and cover both mating chambers [3-CU]. 
3.1.1. Talent places a divider into the mating chamber and fill with system water Take 2 best
3.1.2. *Film as written
3.1.3. *Film as written
3.2. The next morning, remove the dividers to enable spawning [1-MED].  After approximately 30 minutes, check for any embryos at the bottom of the tank [2-CU].  Then, return the fish to the aquarium and collect their embryos by passing the mating tank water through a fine wire-mesh strainer tool [3-MED-over the shoulder]. 
3.2.1. *Film as written
3.2.2. CU the embryos at the bottom of the tank
3.2.3. Talent passes the mating tank water through a fine wire-mesh strainer tool to collect embryos
3.3. Next, invert the strainer over a petri dish and rinse it with E3 to collect the embryos [1-CU].  Subsequently, incubate the embryos at 28.5  ̊C overnight [2-MED].
3.3.1. *Film as written
3.3.2. Talent places the embryos in the incubator
3.4. When the embryos reach 24-26 somite stage [1-CU], decant most of the E3 media [2-MED].  Then, dechorionate them by adding E3 media, then 100 µL of 50 mg/mL pronase to each dish of embryos [3-MED-over the shoulder] and incubating the embryos at 28  ̊C for 15 minutes [4-MED].
3.4.1. CU the embryos at 24-26 somite stage
3.4.2. Talent decant most of the E3 media
3.4.3. Take 2 Talent adds E3 then 100 µL of pronase to a dish of embryos 
3.4.4. Talent places the embryos in the incubator
3.5. After 15 minutes, fill the dish with E3 and then swirl gently to dislodge the chorions from the embryos [1-MED-over the shoulder].   Then, decant the E3/pronase and rinse the dish with 25 mL of fresh E3 [2-MED-over the shoulder].
3.5.1. *Film as written
3.5.2. Talent rinses the dish with 25 mL of fresh E3
3.6. To block the development of pigmentation, replace E3 with 25 mL of fresh E3/PTU 24 hours post fertilization [1-MED-over the shoulder].  For experiments spanning several days, replace the E3/PTU solution with fresh media once a day to keep the dish clean [2-MED].
3.6.1. Talent adds 25 mL of fresh E3/PTU to the embryos
3.6.2. Talent replaces the E3/PTU solution with fresh media
4. Microinjection of nephrotoxin solution 

4.1. On the day of injection, prepare the desired nephrotoxin solution with the appropriate vehicle control [1-MED].  Vortex or mix it gently.  Afterward, check the sides of the tube and top of the water column to insure the drugs are dissolved in solution [2-CU]. 
4.1.1. MED places a labeled container on the bench (labeled “Nephrotoxin”)
4.1.2. CU the sides of the tube and top of the water column
4.1.3. [added] checking the sides of the tube closely

4.2. Load a trimmed microinjection needle with 2-3 µL of nephrotoxin by threading a fine gel loading tip into the back of the needle [1-MED-over the shoulder] and suspend the needle vertically with a piece of tape to allow the solution to fill the trimmed needle tip by gravity [2-CU].
4.2.1. *Film as written
4.2.2. CU the needle as it is suspended vertically with a piece of tape; show some solution fills the trimmed needle tip
4.3. Once the needle tip is full, secure the loaded needle in the micromanipulator [1-MED-over the shoulder].  Test the microinjection volume by placing a drop of mineral oil onto a micrometer slide and inject into the oil to evaluate the droplet size [2-CU]. 
4.3.1. *Film as written
4.3.2. *Film as written Take 4 best
4.4. Next, remove the dish of embryos from the incubator and anesthetize them by adding 5 mL of 0.2% Tricaine to the embryo dish [1-MED].  Subsequently, transfer the embryos to the injection mold with a transfer pipette [2-MED-over the shoulder]. 
4.4.1. Talent adds 5 mL of 0.2% Tricaine to the embryos
4.4.2. *Film as written
4.5. Maneuver each embryo into a different well of the mold [1-CU], placing the head in the deepest area of the well such that the trunk rests along the depression and the tail sticks out of it [2-CU]. 
4.5.1. *Film as written Take 1 best
4.5.2. *Film as written
4.6. Now, insert the filled needle into the micromanipulator [1-MED-over the shoulder] and position the needle tip next to an embryo [2-CU].  Gently insert the needle into the tail vein for microinjection [3-CU]. 
4.6.1. *Film as written
4.6.2. CU the needle tip as it is moving close to the embryo
4.6.3. CU the needle tip as it is inserted  into the tail vein and injects
4.7. ROB: The most critical step of the procedure is the microinjection. To ensure success, the needle must be cut at a sharp angle and must be moved carefully into position next to the embryo [1-MED].
4.7.1. Interview style

4.8. If the injection is successful, you should see the liquid entering the circulation [1-CU].  Co-injection of the nephrotoxicant with fluorescently conjugated dextran would enable the researcher to verify successful injection after the procedure [2-CU]. 
4.8.1. CU the tail as the liquid enters the circulation The liquid entering circulation is very difficult to see on camera. Best part will be near the end of the clip.
4.8.2. CU the tail as a needle filled with fluorescently conjugated dextran is moving towards it and about to insert into the tail Nothing visible for this shot
4.9. Afterward, gently remove the needle from the embryo [1-CU].  Transfer the embryo to a clean dish [2-CU] and rinse to remove the Tricaine with fresh E3/PTU [3-CU].
4.9.1. CU the embryo as the needle is gently removed
4.9.2. CU the embryo as it is transferred to a clean fish
4.9.3. CU the embryo as it is rinsed with fresh E3/PTU
4.10. Then, incubate the embryo to the desired time point to assess morphology, which can be documented by photography in methylcellulose mounting media, or process for experimental analysis as desired [1-MED]. Note that recovery of embryos should be assessed every 12-24 hours after the injection to determine the percentage of individuals with edema, which commonly indicates renal injury [2-CU].
4.10.1. Talent places the embryo in the incubator
4.10.2. CU the embryo as talent showing/ pointing at the ones that show edema weren’t any available showing edema
5. Results: Experimental timeline and post injection edema assay 
5.1. The transparency of the zebrafish embryo facilitates the microinjection procedure [1-LM], and can be further enhanced by PTU chemical treatment at 24 hpf to lessen the development of pigmentation during a typical experimental time course [2-LM-TXT]. Here, embryo specimens were allowed to develop through the 72 hpf stage, then were either mock injected, microinjected with saline vehicle, or microinjected with 2.5 mg/mL gentamicin [3-LM]. 
5.1.1. JOVE 54241_Results 5.5.1 Figure 2A.jpg: Show image without green arrow, text “PTU treatment”, red arrow, text “Injection” 
5.1.2. JOVE 54241_Results 5.5.1 Figure 2A.jpg: Add green arrow and text “PTU treatment”. Text: hpf: hours post fertilization
5.1.3. JOVE 54241_Results 5.5.1 Figure 2A.jpg: Add red arrow and text “Injection”
5.2. Subsequent live observation was conducted at one and two days post injection, using transillumination lighting with a stereomicroscope [1-LM]. Compared to mock or saline injected embryos, only the gentamicin-injected individuals showed the development of edema [2-LM], in this case pericardial edema, suggesting an abrogation of normal kidney functionality consistent with previously published observations  [3-LM].
5.2.1. JOVE 54241_Results 5.2.1 Figure 2B.jpg: Show image without yellow arrows
5.2.2. JOVE 54241_Results 5.2.1 Figure 2B.jpg: Add yellow arrow in the bottom image of the “1dpi” column
5.2.3. JOVE 54241_Results 5.2.1 Figure 2B.jpg: Add yellow arrow in the bottom image of the “2dpi” column
6. Conclusion (said by authors on camera)

6.1. ROB: Following this procedure, other methods like whole mount in situ hybridization can be performed to assess changes in gene expression after nephrotoxin exposure.
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:

JOVE 54241_Results 5.5.1 Figure 2A.jpg

JOVE 54241_Results 5.2.1 Figure 2B.jpg
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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