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Authors, please fill out the unanswered questions below.  
A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? Y 
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 from the protocol section below will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (You do not need to include steps that will be screen captured. Please do not list entire sections.) 3.2, 3.4, 3.5, 4.3, 4.4, 4.7
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

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.) 3.5, 4.3
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E. Will the filming need to take place in multiple locations? N
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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that provide additional information about the significance of your protocol. You may revise the given prompts as necessary to improve the sentence flow.

Please complete the following two statements and indicate the name of the author who will give the statement. If only one author is giving interview statements, the same author may speak both statements. Please restrict the length of each statement to no more than 30 words.

1.1. Mark de Caestecker: This method provides a sensitive and reliable measure of kidney function in mice, and can help answer key questions in acute and chronic kidney disease models, and in nephro-toxicity studies. 

1.2. Lauren Scarfe: The main advantage of this technique is that it allows researchers to measure GFR in conscious, freely-moving mice with high precision and sensitivity without the need for blood or urine sampling.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

Authors: The following statements may be spoken by additional authors if desired. These statements must be completed by different authors than those who gave the required statements, and no more than one statement can be spoken by each additional author. Please restrict the length of each statement to no more than 30 words. You may revise the given prompts as necessary to better fit your protocol, but please remember that the total introduction length cannot exceed 150 words. 

1.3. Author Name:  

1.4. Author Name:  
1.5. Author Name: 

1.6. Author Name: 
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
Authors: If any individuals will be doing demonstrations on camera but are not assigned a speaking part in the introduction section, please use statement 1.8 to introduce these individuals (for example, the PI introduces a student not speaking on camera). Please use this statement ONLY if the demonstrator has not given an interview statement and limit the statement to no more than 30 words.
1.7. ** Author Name: Demonstrating the procedure will be NAME, a (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary). 
1.7.1. Interview style: Author saying the above 

1.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

*Note to the Authors: Goal and interview statements will be edited to conform to the specified number and length restrictions. I am happy to help if you have any questions.
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.8. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Vanderbilt University Medical Center.
OR
Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or equivalent body at (insert Institutional Name).

Protocol
: (read by voice talent at JoVE)
Authors: To ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps (marked with two-digit numbers, e.g. 2.1., 2.2.) and/or 60 "shots" (designated by a three-digit number, e.g. 2.1.1, 2.2.2). The scope of the scripted protocol text should include only those aspects of the procedure that require visualization to be well understood.     
2. Mouse and Transdermal Glomerular Filtration Rate (GFR) Monitor Preparation
2.1. One to two days before the glomerular filtration rate measurement, after confirming a lack of response to toe pinch [1-WIDE-TXT], place an anesthetized mouse in the prone position on a heat pad [2-MED].

2.1.1. Talent pinching toe (Videographer: More Talent than mouse in shot) (TEXT: Anesthesia: 3% -> 1.5-2% isoflurane)

2.1.2. Talent placing mouse onto heat pad (Videographer: More Talent than mouse in shot)

2.2. Using an electric shaver, trim against the direction of growth to remove most of the fur from one side of the mouse’s back from the top of the hind legs up to the neck [1-CU] and across the ribs [2-CU].
2.2.1. Back being shaved

2.2.2. Ribs being shaved
2.3. Use a cotton bud to apply a thin layer of depilation cream to the exposed skin against the direction of growth to ensure that the cream is applied as close to the skin as possible [1-ECU], removing the cream after 1-3 minutes with new cotton swabs and warm water [2-CU].
2.3.1. Cream being applied

2.3.2. Cream being removed

2.4. On the day of the procedure, peel the backing off of one side of a 2.5 x 3-cm patch 

[1-MED-TXT] and stick the glomerular filtration rate, or GFR

, device to the adhesive side of the patch with the light emitting diodes positioned exactly above the clear window [2-CU].

2.4.1. Talent peeling off backing (TEXT: Alternative: Trim 6 x 3 cm patch)

2.4.2. Device being attached to patch

2.5. Then trim the patch to the size of the battery
 [1-MED] and stick the other side of the patch to the battery [2-CU].
2.5.1. Patch being trimmed

2.5.2. Patch being stuck to battery

3. Transdermal GFR Monitor Attachment
3.1. To attach the monitor, with the anesthetized mouse in the prone position [1-WIDE], clean the pre-shaved skin with 70% ethanol [2-CU] and place approximately 12 cm of tape under the mouse, with approximately 2-cm of the tape to the mouse’s right side [3-ECU-TXT].

3.1.1. Talent placing mouse into prone position (Videographer: More Talent than mouse in shot)

3.1.2. Skin being cleaned

3.1.3. Tape being placed under mouse (TEXT: Trim tape to 1.5.-2 cm width)

3.2. Fold over one edge of the right side of tape for easy placement and removal after the measurement
 [1-CU] and connect the battery to the device [2-MED], removing the backing from the battery [3-ECU] and securely placing the backing onto the device [4-CU].
3.2.1. Tape being folded

3.2.2. Talent connecting battery to device

3.2.3. Backing being removed

3.2.4. Backing being placed onto device

3.3. The device is ready to use and data acquisition begins when the blue LEDs start blinking [1-ECU].
3.3.1. Shot of blinking blue lights
3.4. Place the backing onto the shaved skin 
such that the window exposing the LEDs is over the ribs [1-CU-TXT] and secure the right side of the device with the tape [2-ECU].

3.4.1. Backing being placed onto skin (TEXT: Do not place backing too close to spine/limbs)

3.4.2. Right piece of tape being placed

3.5. Then firmly but tightly wrap the left side of the tape around the mouse and device [1-CU].
3.5.1. Tape being applied 
4. FITC-Sinistrin Injection and GFR Measurement
4.1. Allow the device to record a steady background reading for 3 minutes [1-WIDE].

4.1.1. Talent setting timer (Videographer: More Talent than mouse in shot)

4.2. In the meantime, warm the tail with a heat pad or glove filled with warm water

 [1-MED] and load an insulin syringe with the appropriate experimental volume of FITC (FIT-see)-sinistrin for the injection rounded to the nearest 10 microliters [2-CU].
4.2.1. Talent warming tail

4.2.2. Syringe being loaded, with FITC-sinistrin container visible in frame
4.3. Administer the FITC-sinistrin intravenously in one smooth but rapid bolus to avoid multiple peaks on the clearance curve [1-ECU-TXT].
4.3.1. FITC being injected (TEXT: Partial dose better than multiple attempts)

4.4. To measure the GFR, place the mouse in its own cage with monitoring until full recumbency [1-MED] and allow the GFR
 to be recorded for 1.5 hours [2-CU].

4.4.1. Talent placing mouse into cage

4.4.2. Shot of mouse in cage moving around with blinking LEDs visible in frame as possible

4.5. At the end of the measurement period, place the mouse on the wire rack on top of the cage [1-MED] and, allowing the mouse to grip the metal bars [2-CU], pull the tape from underneath the belly in one, quick, smooth motion [3-CU].
4.5.1. Talent placing mouse into cage top

4.5.2. Mouse gripping bars

4.5.3. Tape being removed

4.6. Then remove the device and patch from the skin
, taking care that the battery does not disconnect from the device [1-CU], and return the mouse to its cage [2-MED].
4.6.1. Device/patch being removed

4.6.2. Talent placing mouse into cage

4.7. To evaluate the data, carefully disconnect the battery [1-CU] and use a USB cable to connect the device to the computer [2-MED].
4.7.1. Battery being disconnected

4.7.2. Talent connecting device to USB cable, with computer visible in frame

4.8. Open the reading software [1-MED-over the shoulder] and click “Connect”, “Read”, “Re-name”, and “Save” [2-SCREEN].
4.8.1. Talent at computer opening software, with monitor visible in frame

4.8.2. *To be provided by Authors: Connect, Read, Re-name, and Save being clicked

4.9. Then close the program [1-SCREEN] and process and evaluate the data in the analysis software according to the manufacturer’s instructions [2-MED].
4.9.1. *To be provided by Authors: Program being closed

4.9.2. Talent opening data in analysis software, with monitor visible in frame
OPTIONAL: Author Protocol Interviews: In this section, please submit a brief statement stressing the required technique for the single most critical step of the procedure. This will be an interview style shot, interjected into the appropriate point of the protocol section of the video. If there is no single critical step, then there is no need to fill this out. If there are two critical steps, please fill out two statements, but this is the maximum. Each statement, should be 40 words or less. Please specify who will speak these parts and which step(s) in the protocol the statement pertains to. Use the step numbers given above.
Lauren Scarfe, Step   3.5   :   This step is critical, as it is important to ensure firm attachment of the device, without restricting mouse movement or placing too much pressure on the skin.
Lauren Scarfe, Step   4.3   :   It is important that the user is comfortable with IV injections, as it is necessary to successfully administer the FITC-sinistrin in one bolus, rather than over several attempts, which will result in multiple peaks in the clearance curve. 
5. Results
: Representative GFR Monitoring
5.1. While FITC-sinistrin is rapidly cleared from the circulation in healthy mice [1-LM], this clearance is dramatically delayed in mice with acute kidney injury [2-LM].
5.1.1. Authors: please upload the graphs from Figure 2 through the submission link without the A, B, or C labels: Video Editor: please add/emphasize original Figure 2A graph

5.1.2. Figure 2: Video Editor: please add/emphasize original Figures 2B graph

5.2. In mice with very severe acute kidney injury, there may not be any change in FITC-sinistrin fluorescence 
during the entire 90-minute measurement period, indicating a complete absence of glomerular filtration [1-LM].
5.2.1. Figure 2: Video Editor: please add/emphasize original Figures 2C graph
5.3. Transdermal GFR measurement is minimally invasive [1-LM] and can be used to monitor changes in kidney function as indicated by fluctuations in sequential transdermal FITC-sinistrin clearance at 0, 1, 2, and 4 days after ischemia reperfusion injury
 [2-LM].

5.3.1. Authors: please upload the graph from Figure 3B through the submission link as its own .ai or .psd file without the B label: no animation

5.3.2. Figure 3B: Video Editor: please emphasize dark grey line
5.4. In a mouse chronic kidney disease model, an initial increase in the FITC-sinistrin half-life is observed [1-LM] that coincides with a decrease in GFR [2-LM], indicating an impaired renal function in these animals
 [3-LM].
5.4.1. fig4 (2).pdf: Video Editor: please emphasize IRI – day 26 data cluster in half-life graph

5.4.2. fig4 (2).pdf: Video Editor: please emphasize IRI – day 26 data cluster in GFR graph

5.4.3. fig4 (2).pdf: no animation

5.5. Indeed, the FITC-sinistrin half-life correlates closely with a semi-quantitative histological assessment of tubular injury over the full range of GFR measurements in uninjured mice and in mice with different severities of ischemia reperfusion injury-induced acute kidney injury [1-LM].
5.5.1. Authors: please upload the graph from Figure 5A through the submission link as its own .ai or .psd file without the A label: Video Editor: please emphasize diagonal data line
5.6. In contrast, serum creatinine [1-LM] and blood urea nitrogen [2-LM] demonstrate a positive but weaker correlation with FITC-sinistrin clearance, indicating that transcutaneous GFR measurements provide a more reliable measure of renal injury  

than either serum creatinine or blood urea nitrogen [3-LM].
5.6.1. Authors: please upload the graphs from Figure 5B and 5C through the submission link as its own .ai or .psd file without the B or C labels: Video Editor: please emphasize diagonal data line in SCr graph

5.6.2. Figure 5BC: Video Editor: please emphasize diagonal data line in BUN graph

5.6.3. Figure 5BC: no animation
RESULTS INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures. Our editors will ensure 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. The results section is limited to 200 words total. If your results section contains more than 3-4 figures, please choose the most important figures to illustrate your results. Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image. Each image or movie file supplied for the video results section should be referenced by its specific file name.
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 

     45678_Figure1.tif (Replace 45678 with your Jove video number)

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.


     45678_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 

    45678_ Figure3.tif

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

           45678_ 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?status=a3603k
6. Conclusion (said by authors on camera):
Authors: Below are statements we would like you to complete that summarize and conclude the video. Please choose the statement(s) you wish to conclude the video and indicate the name of the author who will give the statement. Please restrict the length of each statement to no more than 40 words. You may revise the given prompts as necessary to better fit your protocol.

6.1. Lauren Scarfe: Transdermal measurement of GFR is a more sensitive measure of kidney function than traditional biomarkers like creatinine and BUN. This method can therefore provide a more accurate assessment of the efficacy of novel therapies for AKI in preclinical research. 
6.2. Lauren Scarfe: The most critical steps in this method are the proper attachment of the device to the mouse’s back, and successful IV administration of FITC-sinistrin. These steps are essential to obtain an accurate assessment of GFR.
6.3. Author Name: 

6.4. Author Name: 

*Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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 the filenames of all the media to be included into the video here.
Fig2a_without_a.eps
Fig2b_without_b.eps
Fig2c_without_c.eps
Fig3b_without_b.eps
Fig5a_without_a.psd
Fig5b_without_b.psd

Fig2c_without_c.eps
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 in the email accompanying the finalized script.

�Not required


�This part will not be required


�Authors: Each section must contain a minimum of 5 steps, so some sections were combined.


�Authors: What kind of patch? Does it come with the device?


�I prefer the 6x3 patch. They are bought separately.


�Authors: Do you say “glomerular filtration rate” or “G-F-R”?


�GFR device


�I think this step should actually show the large patch being trimmed down to the right size for the device (not necessary for small patches, but I will be using large patches). 


A small piece of patch is then placed on the battery too.


�I do this bit before placing the tape under the mouse.


1 – tear 12cm tape from the roll


2 – adjust width of tape to 1.2-2cm by tearing it lengthways


3 – fold over a small edge on the right side


4 – place the tape under the mouse


�Remove the backing, then place the device onto the shaved skin


�It might be important to get a close up shot of this part. I make sure to secure the tape in a way that does not make the patch fold up and away from the skin. i.e. I make sure that the patch stays continuous with the skin, and the tape is secured over the top


�Authors: Which method will you use to warm the mouse’s tail? You can reference both in the text only portion of the paper but show only one in the video.


�We will use a heat pad


�Best to change this to “allow the FITC-sinistrin clearance to be recorded”


�Tape removal and device removal are not always completely separate events – most often, I remove the tape from the mouse completely, but it is still attached to the device a little bit, and then I take the device and tape off together


�Authors: The Results section is restricted to ~200 words of narrative. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual.


�Change to: there may be very little, or no, clearance of FITC-sinistrin


�Change to: Transdermal GFR measurement is minimally invasive, so it can be used to monitor changes in kidney function in individual animals over multiple time points. Sequential measurements show dynamic changes in kidney function at 0, 1, 2, and 4 days after ischemia reperfusion injury. 


�Suggest to change to: FITC-sinistrin half-life is inversely related to GFR. This is shown here in a mouse model of chronic kidney disease, where an increase in half-life in the injured mice corresponds to a decrease in GFR, and indicates impaired renal function. 


�Do we want to specify the model here? 


�I think this could be unspecific, so take IRI out.
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