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Authors, please fill out the brief questionnaire below.   
A. Will you require assistance with video microscopy, such as filming a complex dissection or microinjection technique (Y/N, please specify steps by number. Also, please list make and model of your microscope)?  ____N______
B.   Does your protocol include detailed, step-by-step, descriptions of software usage (Y/N, please specify steps by number)? _N________
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps____11, 14, 15, 17-19, 22__
D.  What is the single most difficult aspect of this procedure and what do you do to ensure its success?

For the beginners: exposure of the kidney, release renal pedicle from surrounding fat tissue without causing bleeding or kidney damage, and application and release of the vascular clamp 
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:
The overall goal of this procedure is to induce a consistent, survivable and functionally measureable degrees of ischemia-reperfusion induced acute kidney injury in mice by performing unilateral renal pedicle clamping followed by contralateral nephrectomy. (Intro).

Ischemia-reperfusion injury is achieved by making a dorsal incision and exposing the left renal pedicle that includes the renal artery and vein (P1, Editor, start with the schematic of the kidney in the first P1 image, and then bring in the second P1 panel showing the live exposed kidney). 
Next, the left renal pedicle is clamped using a vascular clamp and the kidney is covered with the skin.  (P2, Editor, eliminate the first and second P1 schematic, then bring in the third P1 panel showing the clamping. Then, bring in the P2 panel to the right of the clamped kidney.).  
Then, after a predetermined time that produces a dusk appearance in the kidney, the clamp is released, the kidney is allowed to reperfuse, and the kidney is pushed back into retroperitoneal space. (P3, Editor, transition to the left hand P3 panel of the dark kidney and then bring in the right hand P3 panel that shows the lighter kidney).
Finally, a contralateral nephrectomy is performed, after liberating the kidney from the surrounding tissue (P4). We will have P4 images next week
Ultimately, functional analysis of kidney injury can be carried out through analysis of serum creatinine levels using an enzymatic cascade assay 24 hours after removal of the contralateral kidney (P5, Editor, use Figure 3A here). 
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  
Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.    Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.  **If individuals will be doing the demonstrations but not speaking in the introduction, please use statement 1.8 to introduce these demonstrators (ex PI introducing students).   
1.1 Author name:  Mark de Caestecker:  
Nataliya Skrypnyk, a senior post-doctoral fellow from my lab who has spent the last two years developing and working with this model will be performing the demonstration.  The advantages of this ischemia reperfusion injury technique over existing methods, is reduced variability and mortality, and a high degree of reproducibility with the possibility for one operator to perform as many as 40-50 successful mouse surgeries in one day. 
Note: there are a number of takes. The last one ?take 3b, is the longest one and importantly states that surgical ischemia reperfusion injury in mice is used as a model of acute kidney injury…Please be sure that this is the version used
Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Nephrectomy
2.1. To prepare for surgery, autoclave all surgical instruments.  If they’ll be used for multiple mice, treat them using a hot bead sterilizer in between procedures.

2.1.1. WIDE Talent removes instruments from autoclave

2.1.2. MED/CU Talent places instruments into hot bead sterilizer 
2.2. If using a water bath system, set the heat at 38ºC 1 hour prior to surgery.
2.2.1. MED/CU Talent turns on waterbath and sets temp to 38 degrees C
2.3. Weigh the mouse and then administer a subcutaneous injection of 0.5 mL of sterile normal saline. 
2.3.1. MED/CU Talent places mouse on scale

2.3.2. CU Talent picks up mouse and injects saline 

2.4. After anesthetizing a mouse using an intraperitoneal injection of a Xylazine/Ketamine mixture (TEXT: see text protocol for details), shave the surgical area and apply ophthalmic ointment to protect the mouse corneas.  

2.4.1. MED/CU Talent places sedated mouse onto clean bench

2.4.2. CU Talent shaves surgical area and applying ophthalmic ointment to protect the mouse corneas
2.5. Transfer the mouse in a prone position onto a heated surface lined with absorbent bench pad and tape the legs to the surgical surface.  

2.5.1. CU Talent places mouse on lined heated surface and tapes legs to surgical area 

2.6. Using Betadine solution, scrub from the center of the site towards the periphery followed by Nolvasan a total of three times.  Cover the surgical field with a sterile surgical drape.

2.6.1. CU Talent scrubs surgical area with betagine and then Nolvasan

2.6.2. CU Talent covers area with surgical drape
2.7. Next, palpate the kidney location through the skin, then cut the dorsal skin along the midline of the mouse. 
2.7.1. CU Talent palpates kidney location through skin

2.7.2. CU Talent cuts the dorsal skin along the midline of the mouse
2.8. With scissors and forceps, separate the skin and subcutaneous layers over the left and right dorsal sides through the incision by blunt dissection.

2.8.1. CU/ECU Talent separates skin and subcutaneous layers via blunt dissection

2.9. Make a small incision through the right flank muscle and fascia above the right kidney and exteriorize it.
2.9.1. ECU Talent makes small incision through the right flank muscle and fascia above right kidney and exteriorizes it
2.10. Carefully dissect the upper and lower poles of the kidney free from surrounding tissue and the adrenal gland (Figure 1)
2.10.1. ECU Talent dissects upper and lower poles of kidney free from surrounding tissue, leaving adrenal gland in mouse
2.11. Then, using 4-0 silk suture, tie a double surgical knot around the hilum. Leave one end of the suture ~2 inches long and use it to hold up the kidney to visualize the cut site while cutting distal to the knot.
2.11.1. ECU Talent uses suture to tie a double know around helium
2.11.2. ECU Talent holds up suture end to visualize the cut side while cutting distal to knot
2.12. Use sterile saline to irrigate the stump then with absorbable suture, close the muscle layer.
2.12.1. CU Talent irrigates stump with sterile saline
2.12.2. CU Talent closes muscle layer
3. Ischemia Reperfusion
3.1. Moving to the left side, make a small incision through the left flank muscle and fascia above the left kidney and exteriorize it.  (Figure 2A)

3.1.1. Talent makes a small incision through the left flank muscle and fascia above left kidney and exteriorizes it

3.2. With blunt forceps, carefully hold the kidney while releasing the renal pedicle from the surrounding fat tissue with a second set of forceps, taking care not to exert too much pressure on the kidney, which may cause renal injury (Figure 2B-F). 
3.2.1. ECU Talent holds kidney while releasing renal pedicle from surrounding fat tissue

3.3. If you are including sham operated controls in your experiments, sham operated mice should undergo exactly the same procedures as the injured mice, including releasing the renal pedicle from surrounding fat, but the vascular clamp is not placed on the renal pedicle. 
3.3.1. LAB MEDIA Step 3.3 - Editor, lab will provide image
3.4. Next, while stabilizing the kidney with holding forceps, use a non-traumatic vascular clamp to clamp the left renal pedicle.  Clamping times will vary depending on the mouse strain and severity of injury required (TEXT: refer to Table 1 in text protocol). 

3.4.1. ECU Talent stabilizes kidney and clamps left renal pedicle - Videographer, continue to film clamping for the second sentence of VO
3.5. With the clamp still in place, cover the left kidney with the skin, and then use saline soaked sterile gauze to cover the skin incision. Then cover the mouse with a sterile drape to protect the surgical field 
3.5.1. CU Talent covers left kidney with skin then uses saline soaked gauze to cover skin incision, and covers mouse with sterile drape –
3.6. After the desired length of time, expose the kidney, check that it has a uniform dusky appearance and then release the clamp.  The kidney should rapidly and uniformly take on a pink appearance following re-perfusion. Gently push the kidney back into the retroperitoneal space.

3.6.1. ECU Talent  exposre the kidney and check on its dusky appearance, then releases clamp and kidney reperfuses

3.6.2. ECU Talent pushes kidney back into retroperitoneal space

3.7. Next, close the muscle layer with absorbable suture close the skin with wound clips.
3.7.1. CU Talent closes muscle layer

3.7.2. CU Talent closes skin

3.8. Administer 0.05 microgrm/grm Buprenorphine analgesia and 0.5 ml of sterile normal saline subcutaneously then transfer the mouse onto a heating pad and allow it to wake before transferring it to the animal room. Up to 5 mice can be placed in each cage after surgery.
3.8.1. MED/CU Talent administers analgesia and then normal saline

3.8.2. MED Talent transfers animal to heating pad to recover from anesthesia
3.9. Closely monitor the mouse and administer additional analgesia as needed every 8-12 hours for pain or discomfort.

3.9.1. MED Talent checks mouse in cage
4. Results: Acute Kidney Injury and Post Injury Fibrosis 
4.1. As demonstrated here, unilateral ischemia reperfusion, or IR, with simultaneous contralateral nephrectomy substantially reduces variability in results. With this procedure, 50-60% of mice developed the expected renal insufficiency within 24 hours after injury. In practical terms this suggests the need for studies that involve treatment regimens initiated at least 24 hours after injury, allowing time to assess renal function and eliminate mice from the study that do not develop renal insufficiency. 
4.1.1. LAB MEDIA Figure 3A
4.2. In addition to performing unilateral IR with simultaneous contralateral nephrectomy, we perform unilateral IR alone. Mice can survive much longer periods of ischemia and tend to develop more severe post-injury fibrosis. However, because it is not possible to assess functional recovery, there is no way to evaluate the severity of injury without harvesting kidney tissues and that may not be possible for longer term studies.
4.2.1. LAB MEDIA Figure 3B, Editor, bring this panel in under Figure 3A and with the VO ‘we perform unilateral IR alone’, point out the L-IR injury point on the graph

4.3. For this reason we have developed a protocol for inducing severe unilateral IR injury, and assessing renal functional recovery by performing contralateral nephrectomy 8 days after the original injury. Using this approach 90-100% of mice survives the injury, but importantly the mice develop very consistent renal injury and can be evaluated for functional recovery following acute kidney injury from Day 9 onwards. 
4.3.1. LAB MEDIA Figure 3B, Editor, with the VO ‘by performing contralateral nephrectomy 8 days…’, point out the R-nephrectomy point on the graph
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown
5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete: http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj 

5. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.
5.1 Author name __Nataliya Skrypnyk______: The consistency and predictability of kidney injury is strongly dependent on the consistency and precision of the steps performed during the procedure.  Once mastered this technique can be performed in 35-40 minutes per mouse and can be performed simultaneously on 5-10 mice at a time allowing you to operate on up to 10 mice per hour. We have used this method to operate on as many as 40-50 mice per day.
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 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.

( 2010, Journal of Visualized Experiments
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