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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 steps by their protocol number. 2.1, 2.3, 3.1-3.3, 3.5, 4.1_
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the step by its protocol number. 3.5
E.  Will the filming need to take place in multiple locations? (Y/N) __N___ 

1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):  Authors still need to provide schematic illustration.
Conceptual Narrative:
The overall goal of the following experiment is to use adult zebrafish in order to study kidney regeneration. (Intro)
This is achieved by injecting the nephrotoxin gentamicin into the peritoneal cavity of the fish to induce an acute injury response. (P1)
Next, the fish are housed in individual tanks overnight for observation. (P2)  

During this period, cast formation occurs because injured nephron epithelia are sloughed off and collect in the lumen of tubules and ducts. (P3)
Injured fish are identified the next day based on cast formation and can be used in further experiments to study kidney regeneration. (P4)
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Author name Drummond: We first had the idea for this method when we noticed that the injured fish excrete casts, which are a known indicator of kidney injury in humans.
1.2. Author name Kamei: The main advantage of this technique over the existing method for gentamicin injection, is that cast formation is an easy visual indicator of injury.   

Protocol (read by voice talent at JoVE):

2. Advanced Preparation for Injection

2.1. After rearing 6-12 month old adult zebrafish [2.1.1-WIDE] and preparing gentamicin  and tricaine water [2.1.2-MED/CU-TXT] according to the text protocol, make a fish scoop out of a plastic transfer pipet by cutting the bulb into a scoop shape [2.1.3-CU] and cutting 2 slots in the bottom to drain the water [2.1.4-CU/ECU].  

2.1.1. WIDE/MED 6-12 month old zebrafish in swimming in tank

2.1.2. MED/CU Gentamicin and tricaine water prepared and sitting on bench; Editor, place side by side with 2.1.1  (TEXT: wear gloves when handling gentamicin)
2.1.3. No comment
2.1.4. No comment
2.2. Load 1 ml syringes with the prepared gentamicin solution and attach a 30G1/2 needle [2.2.1-CU].  Then remove any air bubbles [2.2.2-CU/ECU] and twist the needle on the syringe to make sure that the angled tip is facing away and the syringe markings are facing forward and readable [2.2.3-ECU-TXT].
Please add text starting at step 2.2 that the following experimental manipulations are being performed by Thomas F. Gallegos.
2.2.1. No comment
2.2.2. No comment
2.2.3. (TEXT: prepare needle with PBS as control)
2.3. Prepare individual clear small half-liter containers with lids [2.3.1-MED/CU] for holding fish for observation overnight post injection and for observing the white epithelial casts shed by the fish.  Fill each container with enough fish water for the fish to swim comfortably [2.3.2-MED/CU].
2.3.1. MED/CU Talent places a clear container next to additional containers - have a white, opaque container near clear containers - Editor, place a large X on this container

2.3.2. No comment
3. Intraperitoneal Injection of Gentamicin

3.1. After anesthetizing a fish according to the text protocol, use the fish scoop, moving from head toward tail in order to avoid injuring the gills or fins to scoop up the fish [3.1.1-CU/ECU]. 
3.1.1. CU/ECU Talent places fish scoop into water and scoops up fish from head to tail 

3.2. Place the fish on paper towels to absorb the excess water by turning it out gently on its side and shaking off the excess water from the scoop [3.2.1-CU].  

3.3. Next, scoop up the fish again and place it in the weigh boat on the zeroed scale and weigh the fish [3.3.1-CU].  Round to the nearest 0.25g and calculate the appropriate amount of gentamicin to inject [3.3.2-MED/CU-TXT].

3.3.1. CU Talent with scooped fish places it in weigh boat on zeroed scale - weight of fish is visible

3.3.2. MED/CU Talent calculates amount of gentamicin to use; (TEXT: for a 0.5g fish, use 20 (L injection at 80 mg/kg)
3.4. Use the scoop to pick up the fish again and place it on a dry folded paper towel [3.4.1-CU].  If injecting using the right hand, hold the paper towel in the left hand and place the fish head pointing left with the belly easily accessible [3.4.2-CU].  If holding the fish steady is a problem, stabilize elbows against torso [3.4.3-MED/CU].
3.5. Next, hold the syringe with the needle at a 45-degree angle to the skin of the belly, anterior to the cloaca [3.5.1-CU/ECU].   Push the needle just under the skin, then decrease the angle and slide the needle forward under the skin [3.5.2-ECU], avoiding the internal organs.

3.6. Depress the plunger the appropriate amount and pause to make sure no liquid is coming out around the needle before withdrawing the needle [3.6.1-ECU-TXT].  

3.6.1. (TEXT: use same needle for multiple fish injected with same dose)
3.7. Drop the fish into an individual container [3.7.1-CU] and ensure it recovers from anesthesia [3.7.2-CU-TXT].  Keep the fish at 28.5(C overnight [3.7.3-WIDE].
3.7.1. No comment
3.7.2. CU Fish recovered and swimming; (TEXT: refer to text for additional details)
3.7.3. WIDE Talent places fish containers in incubator
4. Post Injection Observation of Injury and Care of Recovering Fish
4.1. The day after injection, place the injected fish in its container on a dark surface [4.1.1-MED/CU].  White casts of dead epithelial tissue excreted by the injured fish should be visible [4.1.2-ECU]. 

4.2. Set aside the fish and continue checking other fish [4.2.1-CU].  80-90% of injected fish should produce casts if an appropriate dose of gentamicin was injected.

4.2.1. Videographer, get enough footage for entire VO
4.3. If there are no casts, either the fish was not injured by the gentamicin injection, or the fish was severely injured, resulting in complete blockage of the ureters and cloaca with sloughed tissue [4.3.1-CU/ECU-TXT]. 

4.3.1. CU/ECU Fish in container without casts; Videographer, get enough footage for entire VO; (TEXT: euthanize according to text protocol)
4.4. To care for the recovering fish, keep no more than 6 fish per treatment group per 500 ml of fish water [4.4.1-MED/CU] and change the water daily if possible to keep it clean.

4.4.1. MED/CU 6 fish in fish water recovering

4.5. Three days post injury, start feeding the fish small amounts once per day [4.5.1-CU].  Analyze the injured kidneys according to the text protocol.

5. Results: Kidney Regeneration by Gentamicin Induced Injury
5.1. As seen here [5.1.1-LM], different dosages of gentamicin were used to injure adult wild type TuAB zebrafish and were confirmed visually by the observation of renal epithelial casts in the water 1 day after injury.  A low dose of gentamicin resulted in most fish having no casts, while higher doses resulted in over 75% of fish having casts. 

5.1.1. LAB MEDIA Figure 1 E-J, and I Editor, for ‘A low dose…’ point out F, and the ‘40’ column in I; and for ‘while higher doses…’ point out G and H, and the ‘60’ and ‘80’ columns in I.  Also, label F, G, and H with ‘gent 40 mg/Kg’, 60, and 80 as seen in B-D

5.2. As demonstrated here [5.2.1-LM], different dosages of gentamicin resulted in increasing numbers of lhx1a+ cellular aggregates in the regenerating kidney.

5.2.1. LAB MEDIA Figure 1A-D, and J; Editor, point out the dots in C and D for ‘increasing numbers…’ and point out the 60 and 80 columns in J.  Zoom in on A-D and J for this narration.

5.3. In this experiment [5.3.1-LM], after injury with 80 mg/Kg of gentamicin, the fish that produced casts were split into two groups.  One received heat shock treatment of 37(C for 16 hours and then a rest period at 28.5(C each day.  As shown here, heat shock alone did not induce an injury response as observed by the density of lhx1a+ aggregates.

5.3.1. LAB MEDIA Figure 2A,D, Editor, point out A and D with the lack of aggregates in the last sentence of the VO

5.4. However, this example [5.4.1-LM] illustrates that heat shock accelerated the response in injured fish compared to no heat shock controls. By 7 days post injury [5.4.2-LM], there was no longer a significant difference between injured groups.
5.4.1. LAB MEDIA Figure 2B, C, G; Editor, for the first sentence of the VO, bring in B, C, and G and zoom in on them and point out the spots in B and the middle ‘hs gent’ column in G.  Then zoom out on the panels and place them as shown in the figure.  

5.4.2. LAB MEDIA Figure 2E, F, H, Editor, for the second sentence of the VO, bring in E, F, and H and zoom in on them.  Point out the spots in both E and F and the last two columns in H, then zoom out on the panels and place them as shown in the figure

6. Conclusion (said by authors on camera)
6.1. Author name Kamei: After watching this video, you should have a good understanding of how to injure adult zebrafish with the nephrotoxin gentamicin and visually judge their injury level based on cast formation in order to study kidney regeneration. 

6.2. Author name Drummond: Following this procedure, other methods like drug treatment to inhibit or activate particular signaling pathways can be performed in order to answer additional questions like what signals might be involved in the injury response.
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.
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51912_Kamei_Figure1D.tif
51912_Kamei_Figure1E.tif
51912_Kamei_Figure1F.tif
51912_Kamei_Figure1G.tif

51912_Kamei_Figure1H.tif
51912_Kamei_Figure1I.tif
51912_Kamei_Figure1J.tif
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51912_Kamei_Figure2C.tif
51912_Kamei_Figure2D.tif
51912_Kamei_Figure2E.tif
51912_Kamei_Figure2F.tif

51912_Kamei_Figure2G.tif
51912_Kamei_Figure2H.tif
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, as well as an introduction to your videographer, closer to your filming date.
( 2013, Journal of Visualized Experiments


