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A. Microscopy: Does your protocol involve video microscopy? Y, Motic SMZ168 BL
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.7., 2.8., 2.10., 3.1., 4.2.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.10. cannulation of aorta, make sure incision is at least 50% of diameter of the aorta, cut catheter oblique 
2.11. bubble free connection – make sure no bubbles are present
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 significance of your method to the viewer. 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!)  

1.1. Magdalena Woznowski: This method can help answer key questions in the nephrology field about the role of cell surface protein trafficking in proteinuric and non-proteinuric kidney disease. 

1.2. Eva Königshausen: The main advantages of this technique are that it facilitates the study of cell surface protein trafficking in vivo and that more than one protein can be analyzed per experiment.   
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Sebastian A. Potthoff: Though this method can provide insight into glomerular cell surface trafficking, it can also be applied to other organ systems that are perfused and that are accessible by isolation techniques.

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving animal subjects have been approved by the state government (Landesamt für Natur-, Umwelt- und Verbraucherschutz NRW - LANUV). 
Protocol: (read by voice talent at JoVE)
2. Surgical Procedure
2.1. Begin by confirming a lack of response to toe pinch [1-WIDE-TXT] and disinfecting the ventral side of the anesthetized mouse with 70% isopropanol [2-CU].
2.1.0. Talent pinching toe (Videographer: More Talent than mouse in shot) (TEXT: Anesthesia: ketamine 100 mg/kg + xylazine 5 mg/kg i.p.)
2.1.1. Mouse being sprayed
2.2. Make a median cut through the skin from the pelvis to the sternum [1-CU] and use tweezers and surgical scissors to remove the skin from the abdominal fascia [2-CU].

2.2.0. Incision being made

2.2.1. Skin being removed

2.3. Cut the skin on both sides of the abdominal midline [1-ECU] and make a median cut through the abdominal muscle layer from the xiphoid to the bladder [2-CU].

2.3.1. At least one incision being made

2.3.2. Muscles being incised

2.4. Use the scissors and forceps to divide the muscles into four quadrants [1-ECU] and use two surgical clamps to secure the upper two quadrants toward the neck of the animals [2-CU].
2.4.1. Muscles being divided

2.4.2. Muscles being secured

2.5. Place the animal under a dissecting microscope [1-MED] and use a sterile swab to move aside the visceral organs [2-SCOPE].

2.5.1. Talent moving microscope over mouse

2.5.2. Viscera being moved [Author comment: No Scope shots are boarded]
2.6. Using fine scissors, cut the hepatic-phrenic ligament [1-SCOPE] and free the distal aorta from the fascia, fat, and other tissues [2-SCOPE].

2.6.1. Ligament being cut

2.6.2. Tissue being dissected [Author comment: this shot was accidentally taken after 2.7.2]
2.7. Using fine surgical tweezers, place one suture around the hepatic-mesenteric artery cranial of the renal arteries [1-SCOPE] and around the aorta proximal of the renal arteries at the adrenal gland [2-SCOPE].
2.7.1. Suture being placed around artery

2.7.2. Suture being placed around aorta

2.8. Clamp the vena cava and the aorta at the height of the bifurcation [1-SCOPE] and place another suture around the aorta distal of the renal arteries [2-SCOPE].

2.8.1. Clamp being placed
2.8.2. Suture being placed around aorta
2.9. Use tweezers to tighten the proximal aortic suture, attenuating the blood flow [1-SCOPE], and cut a small hole half of the diameter of the aorta into the aorta distal to the renal arteries [2-SCOPE].
2.9.1. Suture being tightened

2.9.2. Hole being made

2.10. Insert a 10-cm catheter attached to a 10-mL syringe containing 5 mL of ice-cold PBS plus calcium and magnesium into the aorta [1-SCOPE] and fix the catheter with the prepared ligatures [2-SCOPE].
2.10.1.  Catheter being inserted

2.10.2.  Suture being tied 

2.11. Then begin perfusing the kidneys at a 2 mL/min flow rate [1-SCOPE-TXT], using fine scissors to cut a hole into the renal vein at the renal arteries [2-SCOPE] and tightening the suture around the hepatic and mesenteric arteries [3-SCOPE].
2.11.1.  PBS being infused (TEXT: Caution: Confirm absence of bubbles in perfusate/perfusion system)
2.11.2.  Hole being cut

2.11.3.  Suture being tightened 
3. In Vivo Biotinylation and Glomeruli Isolation
3.1. After the entire volume of PBS has been delivered, replace the perfusate with 5 mL of ice-cold PBS plus calcium and magnesium supplemented with 0.5 mg/mL biotin for surface labelling [1-WIDE-TXT] and continue to perfuse the kidneys at a 2 mL/min flow rate [2-CU].
3.1.1. Talent attaching new syringe to catheter (Videographer: More Talent than mouse in shot) (TEXT: See text for all solution/reagent preparation details)

3.1.2. Kidneys being perfused

3.2. When the entire volume has been delivered, attach a syringe containing 5 mL of ice-cold PBS plus calcium and magnesium supplemented with 100 mM glycine to the catheter [1-MED] and quench the glomeruli with all 5 mL of the glycine solution at a 2 mL/min flow rate [2-CU].

3.2.1. Talent attaching syringe to catheter (Videographer: More Talent than mouse in shot)

3.2.2. Kidneys being perfused

3.3. Then perfuse the kidneys with 5 mL of ice-cold PBS plus calcium and magnesium supplemented with 200 microliters of magnetic beads/mL at a 2 mL/min flow rate [1-CU]. The embolization of the glomeruli with the brown magnetic beads will be visible on the kidney surface [2-ECU].
3.3.1. Kidneys being perfused. Talent changes syringe
3.3.2. Shot of embolization [1-SCOPE]. [Author comment: no boarding, 1st shot not good (dislocation of the catheter), 2nd shot is better]
3.4. When all of the beads have been delivered, remove the capsule of the kidney and [2-CU] harvest the kidneys at the hilum [1-CU-TXT]. 
3.4.1. Kidneys being excised (TEXT: Euthanasia: Cervical dislocation under anesthesia) Capsule being removed order changed.
3.4.2. Capsule being removed order changed Kidneys being excised (TEXT: Euthanasia: Cervical dislocation under anesthesia)
3.5. Place the kidneys in a 10-cm cell culture dish containing 15 mL of PBS plus calcium and magnesium [1-MED] and use a new double-edged blade to cut the kidneys into the smallest pieces possible [2-MED-over the shoulder].
3.5.1. Talent placing kidneys onto plate

3.5.2. Talent cutting kidney(s)
3.6. Transfer the tissue into a 2-mL tube containing 1 mL of collagenase A for 30 minutes at 37 °C [1-MED], mixing the tissue solution gently before and after the digestion with a modified 1000-microliter pipette tip [2-CU].
3.6.1. Talent adding tissues to tube, with collagenase A container label visible in frame

3.6.2. Tissue being mixed
3.7. At the end of the incubation, filter the digested tissue through a 100-micron cell strainer [1-MED], using a cell-scraper and ice-cold PBS plus calcium and magnesium to mash the remaining tissue through the cell strainer [2-CU].

3.7.1. Talent pouring slurry onto strainer

3.7.2. Tissue pieces being mashed/rinsed

3.8. Bring the final volume of the kidney single cell suspension up to 50 mL with fresh, ice-cold PBS plus calcium and magnesium [1-MED] and collect the kidney cells by centrifugation [2-MED-over the shoulder-TEXT].
3.8.1. Talent adding PBS plus calcium and magnesium to tube, with PBS plus calcium and magnesium container visible in frame

3.8.2. Talent adding tube(s) to centrifuge (TEXT: 5 min, 5000 500 x g, 4 °C)
3.9. Then resuspend the pellet with slightly less than 1.5 mL of ice-cold PBS plus calcium and magnesium while vortexing [1-CU] and transfer the glomerular suspension into a new 2-mL tube [2-MED].
3.9.1. Supernatant being removed (Added shot)
3.9.2. Shot of pellet, then pellet being vortexed/resuspended

3.9.3. Talent adding solution to tube
4. Glomeruli Washing and Quantification
4.1. To wash the glomeruli, place the tube onto a magnet to aggregate the glomeruli [1-WIDE].
4.1.1. Talent placing tube onto magnet

4.2. After 1 minute, use a 1000-microliter pipette to remove the supernatant [1-MED] and remove the tube from the magnet [2-CU].

4.2.1. Talent removing supernatant

4.2.2. Tube being removed 

4.3. Add 1 mL of PBS plus calcium and magnesium to the tissues [1-MED], pipette the glomeruli up and down one time [2-CU], and vortex the cells [3-CU].
4.3.1. Talent adding PBS plus calcium and magnesium to tube, with PBS plus calcium and magnesium container in frame
4.3.2. Tissue being pipetted
4.3.3. Tube being vortexed 
4.4. Return the tube to the magnet [1-MED] and wash the glomeruli again as just demonstrated [2-CU] until the sample purity has reached at least 90% by light microscope analysis at a 40-100X magnification [3-LM].

4.4.1. Talent placing tube onto magnet

4.4.2. Supernatant being removed

4.4.3. Figure1D.psd: no animation OR emphasize cells with brown magnetic beads
4.5. Then collect the magnetic bead-purified glomeruli by centrifugation [1-MED] and resuspend the pellet in 1 mL of PBS plus calcium and magnesium for counting [2-CU-TXT].

4.5.1. Talent adding tube(s) to centrifuge

4.5.2. Shot of pellet if visible.  then pellet being resuspended in PBS plus calcium and magnesium, with PBS plus calcium and magnesium container label visible in frame (TEXT: Successful isolation = 1-4 x 104 glomeruli/mouse)
5. Results: Representative In Vivo Labeling of Glomerular Cell Surface Proteins 
5.1. To achieve a greater than 95% purity [1-LM-TXT], the glomeruli need to be washed thoroughly as demonstrated [2-LM-TXT].
5.1.1. Figure1C.psd: Video Editor: TEXT: Approximately 50% purity
5.1.2. Figure1D.psd: Video Editor: TEXT: 95% purity
5.2. Biotin perfusion facilitates labeling of the capillary loops in biotin [1-LM], but not control-perused mouse kidneys [2-LM].
5.2.1. Jove Fig2.jpg: Video Editor: please emphasize green staining of loops in biotin perfusion image
5.2.2. Jove Fig2.jpg: Video Editor: please emphasize lack of green staining in control image
5.3. Immunoprecipitation of the biotin fraction of glomerular extracts reveals that the glomerular transmembrane proteins nephrin [1-LM] and podocalyxin are immunoprecipitated within the biotin [2-LM] but not the control fraction [3-LM].

5.3.1. Figure3A.psd: Video Editor: please emphasize nephrin bands in agarose bead biotin column
5.3.2. Figure3A.psd: Video Editor: please emphasize podocalyxin bands in agarose bead biotin column
5.3.3. Figure3A.psd: Video Editor: please emphasize lack of nephrin and podocalyxin bands in agarose bead control column
5.4. Staining of the immunoprecipitated fraction with streptavidin [1-LM] further confirms the presence of biotinylated nephrin in the biotin-perfused [2-LM] but not control-perfused animals [3-LM].
5.4.1. Figure3B.psd: no animation
5.4.2. Figure3B.psd: Video Editor: please emphasize nephrin bands in IP biotin column
5.4.3. Figure3B.psd: Video Editor: please emphasize lack of nephrin bands in IP control column
5.5. Endothelial protein vascular endothelial-cadherin [1-LM] and intracellular adhesion molecule 2 are also immunoprecipitated within the biotin fraction [2-LM].
5.5.1. Figure3C.psd: Video Editor: please emphasize VE-cadherin bands in agarose bead biotin column
5.5.2. Figure3C.psd: Video Editor: please emphasize ICAM-2 bands in agarose bead biotin column
5.6. In the early phase of nephrotoxic nephritis [1-LM], a reduced expression of cell surface nephrin is observed in nephrotoxic nephritis animals [2-LM] compared to controls [3-LM].
5.6.1. Figure4A.psd: no animation
5.6.2. Figure4A.psd: Video Editor: please emphasize nephrin bands in IP NTN 1d column
5.6.3. Figure4A.psd: Video Editor: please emphasize nephrin bands in IP control column
5.7. Indeed, densitometric analysis shows a significant reduction of biotinylated nephrin in nephrotoxic nephritis animals compared to controls [1-LM], with quantitative analysis of the total nephrin to actin ratio revealing no significant differences between the control and nephrotoxic nephritis mice [2-LM].
5.7.1. Figure4B_C.psd: Video Editor: please add bracket and asterisk to %cell surface nephrin graph as in original Figure 4C
5.7.2. Figure4B_C.psd: Video Editor: please add bracket and ns text to %nephrin graph as in original Figure 4B
5.8. In addition, equal amounts of podocytes are observed in nephrotoxic nephritis and control animals [1-LM].

5.8.1. Figure4D_E.psd: Video Editor: please add brackets and ns text as in original Figure 4E
5.9. In late nephrotoxic nephritis, nephrotoxic nephritic animals exhibit a recovery of nephrin expression [1-LM], with no significant differences in cell surface nephrin measured between control and nephrotoxic nephritic mice [2-LM] and an overall total nephrin reduction in nephrotoxic nephritis animals [3-LM].

5.9.1. Figure5A.psd: Video Editor: please emphasize nephrin bands in IP NTN 18d column
5.9.2. Figure5B_C.psd: Video Editor: please add brackets and ns text to %cell surface nephrin graph
5.9.3. Figure5B_C.psd: Video Editor: please add brackets and asterisks to %nephrin graph
5.10. Further, podocyte numbers are decreased compared to control animals [1-LM].

5.10.1. Figure5D_E.psd: Video Editor: please add brackets and asterisks as in original Figure 5E
6. Conclusion (said by authors on camera):
6.1. Eva Königshausen: While attempting this procedure, it’s important to remember to keep the syringes bubble-free during their connection to avoid air embolism of the glomeruli and to work under ice cold conditions once the kidney perfusion has started.
6.2. Magdalena Woznowski: Following this procedure, other methods, like the isolation of glomerular RNA and protein, can be performed to answer additional questions about protein expression or interactions in healthy and diseased kidneys.
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. 
4.4.3. Figure1D.psd

5.1.1. Figure1C.psd 

5.2.1. Jove Fig2.jpg
5.3.1. Figure 3A.psd

5.4.1. Figure3B.psd

5.5.1. Figure3C.psd

5.6.1. Figure4A.psd

5.7.1. Figure4B_C.psd

5.8.1. Figure4D_E.psd

5.9.1. Figure5A.psd

5.9.2. Figure5B_C.psd

5.10.1. Figure5D_E.psd
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.
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