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Questionnaire:
A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? Yes 

Can you record movies/images using your own microscope camera? No
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? No
C.  Location: Will the filming need to take place in multiple locations? Yes, animal surgery room and cell culture room.  If yes, how far apart are the locations?  Very close, across the hall
D. Surgery: Does your protocol involve a surgery that during which there will be very little opportunity for our videographer to pause the action so that we can briefly introduce cue cards?  No
E.  Which specific actions during your protocol will viewers benefit most from seeing performed in the video?  3.5, 4.6, 4.7, 4.8, 4.10 

F,  What is the single most difficult aspect of this procedure and what do you do to ensure success?

The most difficult aspect of the procedure is step 4.10, slicing the pyramidal portion of renal tissue into progressively smaller tissue segments.  The correct orientation of the needle tips on the hemostats and slow steady movements ensure success.  Having the bevel of the needle oriented horizontally, typically to the left during dissection, allows for a cleaner dissociation of tissue. 

1. Introduction 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this microscopic dissection procedure is to isolate discrete segments of living renal tissue, with intact renal architecture, for tissue engineering applications. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Dr. Chase A. Arbra: This method can help answer key questions in the field of tissue engineering, such as “Can whole segments of isolated primary organ tissues be harvested sterilely and be kept alive in culture?” 
1.2. Dr. Michael J. Yost: The main advantage of this technique is that: The segments contain intact renal architecture, as opposed to using individual cells lines to recreate a complex organ with over 26 different cell types.
1.3. Sanket Pattanaik: The implications of this technique extend toward therapy of end-stage renal disease, because these constructs will improve filtration and help patients stay off dialysis.
1.4. Dr. Michael J. Yost: Demonstrating the procedure will be Dr. Chase Arbra, a surgery resident from my laboratory.

1.4.1. Interview style: Author saying the above 

1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Video editor: This is an introduction of the demonstrator but it was slated and written this way under the required interview statements.
E.  Ethics title card: 
1.5. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the Medical University of South Carolina.

Protocol: (read by voice talent at JoVE)
2. Surgical Preparations

2.1. During this surgery, wear proper surgical gear, including a mask and a cap, to minimize the risk of contamination [1.WID]. Likewise, make every effort to maintain sterility throughout. [2.MED] Start preparations by draping the operating table. [3.MED]
2.1.1. Talent putting on mask and cap

2.1.2. Cleaning the bench with solution (operating table)

2.1.3. Draping the cleaned bench (operating table)

2.2. Next, open the pack of autoclaved instruments onto the sterile drapes. [1.MED] They must include 3 small hemostats, fine forceps with teeth, fine forceps without teeth, and straight iris scissors.  [2.CU]
2.2.1. Opening up the pack of instruments on drape
2.2.2. Sorting out the instruments, picking out hemostats, then forceps, then scissors
2.3. Cover the center of the operating table with a second non-fenestrated surgical drape.  [1.MED] Prior to setting up the operating room, prepare 50 mL of antibiotic-supplemented DPBS and aliquot 5 mL into a 15 mL tube. [2.MED-TXT] 
2.3.1. Adding the non-fenestrated drape to operating table
2.3.2. Uncapping bottle of DPBS, taking a 5 mL aliquot and ejecting the aliquot into a 15 mL tube Talent preparing 50 mL of the antibiotic supplemented DPBS under a cell culture hood. TEXT: DBPS + Ca2++ Mg + 1% pen/strep 
2.4. Now, anesthetize an 8-to-12 week old C-57-black-6 mouse and periodically monitor the level of anesthesia, [1.MED-TXT]… by assessing its pedal reflex with a firm toe pinch.  [2.ECU]
2.4.1. Removing an anesthetized mouse from chamber and placing on operating table, then adjusting the isoflurane tank to deliver gas to a nose cone at a lower percentage, TEXT: Induced with 3.5% isoflurane, maintained with 2% isoflurane
2.4.2. Performing a toe pinch on mouse, no reflex seen
2.5. Next, use a hair removal cream to remove all of the hair from the ventral torso area [1.ECU] and rinse off the cream and hair with distilled water.  [2.ECU] Then, transfer the mouse to the operating table and place it supine under the non-fenestrated drape. [3.MED]
2.5.1. Creaming the ventral torso the mouse Talent applying cream to the ventral torso of the mouse. Author note: We had to apply hair removal cream twice to achieve complete hair removal.
2.5.2. Removing the cream and hair using water
2.5.3. Transferring mouse to operating table and tucking it under top drape
2.6. Now, cut out a 2 cm-square fenestration in the drape, over the mouse’s abdomen.  [1.CU] Then, scrub the exposed skin with povidone-iodine followed by 70% ethanol, three times, to sterilize the skin [2.ECU-TXT] and complete the preparations for the surgery. [3.MED]
2.6.1. Cutting hole in drape over mouse

2.6.2. Scrubbing skin of mouse with provo-iodine followed by ethanol and repeating, TEXT: Scrub 3x with both solutions

2.6.3. Pan over completed surgical set up

3. Murine Nephrectomy
3.1. Begin the surgery by using fine forceps with teeth and iris scissors. [1.MED] Make a 3 to 4 cm skin incision parallel to the midline, one half centimeter to the left of the midline. [2.ECU]
3.1.1. Talent takes hold of instruments for the first surgical step, prepares to make incision
3.1.2. Incision made into abdomen, for left kidney removal
3.2. Next, grasp the peritoneum using fine forceps without teeth and incise with iris scissors to enter the abdominal cavity.  [1.ECU]
3.2.1. Entering abdominal cavity as described
3.3. Then, apply hemostats [1.CU]… to the superior and inferior lateral edges of skin and peritoneum to place tension laterally and enhance the exposure. [2.ECU]
3.3.1. Picking up hemostats
3.3.2. Applying the hemostats as described
3.4. Now, delicately shift the intestinal contents to the right of the abdomen to expose the left kidney. Then, gently place traction on the kidney to elevate it out of the abdomen. [1.ECU]
3.4.1. Used ECU shot - Move to scope view now, show movement of intestine and elevation of kidney, to move those organs out of abdomen 
3.5. Now, place a hemostat across the hilum of the kidney and use iris scissors to transect the ureter and renal vessels. [1.ECU]  Then, transfer the kidney to the tube of 1% pen/strep-DPBS, on ice.  [2.CU] Take this tube to a sterile culture hood for processing. [3.WID]
3.5.1. Placing hemostat on hilum and cutting the ureter and vessels to release kidney
3.5.2. Removing kidney from the mouse and placing it into tube of solution that is on ice TEXT: Euthanize the mouse using an approved protocol.
3.5.3. Following shot, transferring the ice bucket with solution/kidney to culture hood
3.6. There, transfer the kidney to a 60-mm Petri dish [1.CU]… and rinse it twice with a fresh 5 mL of DPBS containing calcium and magnesium.  [2.MED] After the second wash, suspend the kidney in a fresh 5 mL of DPBS in a new 60-mm dish. [3.CU-TXT] Then, load 5 mL of DPBS into a 60-mm Petri dish. [3-MED]
3.6.1. Transferring the kidney from the tube to a Petri dish

3.6.2. Rinsing the kidney with solution, twice

3.6.3. Removing 2nd rinse solution and adding back DPBS to the dish, suspending the kidney in solution
4.1.3 Loading a new dish with DPBS
4. Murine Kidney Microdissection for Renal Segment Isolation
4.1. Continue using sterile technique, including sterile gloves, [1.WID] surgical mask and bouffant to minimize contamination risks.  [2.MED] 
4.1.1. Establishing shot, talent adjusting gloves
4.1.2. Talent adjusting mask and bouffant
4.1.3. Loading a new dish with DPBS
4.2. Then, drape the stage area and areas surrounding the stereo microscope. [1.MED] Next, place plastic adhesive sheets on the microscope focus knobs and spray them with 70% ethanol.  [2.CU] Then, turn on the dual gooseneck illuminator to light the stage. [3.CU]
4.2.1. Draping area around scope
4.2.2. Covering focus knobs with stickers and spraying them with solution
4.2.3. Turning on stage lighting 
4.3. Now, onto the sterile drapes, open a package of sterilized instruments [1.MED] containing a fine forceps without teeth, a scalpel handle, a #15 scalpel blade, two straight hemostats and two 30.5-Gauge hollow-bore needles. [2.CU]
4.3.1. Opening instrument pack onto drape by scope
4.3.2. Talent picks out instruments in this order: forceps, scalpel handle, blade, hemostats, needles
4.4. Place the #15 blade onto the scalpel handle [1.CU] and attach one hemostat to each needle adaptor/hub to create needle dissection instruments. [2.CU]
4.4.1. Connecting blade with handle
4.4.2. Connecting hemostat with needle, repeating with other pair
4.5. Now, transfer the two dishes, one with the kidney in DPBS and the other only DPBS, [1.WID] to the microscope area. Remove the lid on the kidney-dish and focus the microscope [2.MED] on the anterior or posterior surface of the kidney at 3.2 to 4X magnification. [3.SCOPE]
4.5.1. Picking up two dishes at hood and carrying them to microscope, following shot
4.5.2. Setting up the kidney dish on the stage and starting to focus on dish
4.5.3. Scope view of the surface of the kidney coming into focus
4.6. Next, with the non-dominant hand, use fine forceps without teeth [1.MED] to pierce and pin the kidney against the dish at the inferior and superior poles of the kidney.  [2.SCOPE]
4.6.1. Picking up the forceps
4.6.2. Using forceps to pierce the kidney, be sure location used is very clear.
4.7. Then, with the dominant hand, use the #15 blade [1.CU] to remove the translucent fibrous capsular layer from the exposed surface. Shave the most superficial 0.5 mm from the exposed surface of the kidney surface to remove the remainder of the capsule. [2.SCOPE]
4.7.1. Picking up the scalpel 
4.7.2. Removing the capsular layer from kidney, as described
4.8. Continue by using the #15 blade to dissect an inverted pyramid of tissue from the de-capsulated area, that is approximately 2-square-mm. Then, transfer the tissue [1.SCOPE] into the clean dish of DPBS and discard the remainder of the kidney. [2.MED]
4.8.1. Dissecting the inverted pyramid of tissue from the kidney, make sure this is clearly in focus, then picking up the 2 mm2 chunk of dissected tissue

4.8.2. Placing dissected tissue in DPBS dish and discarding remainder of kidney
4.9. Now, focus on the dissected tissue and decrease the magnification to 1.5 to 2.0X. [1.SCOPE]
4.9.1. Focusing on the dissected tissue chuck, show the magnification being reduced.
4.10. Using the two hemostat-needle instruments as cutting tools, slice the tissue fragment into progressively smaller pieces until the tissue segments are the size of the needle tips, or smaller.  About 50 segments should be produced. [1.SCOPE]
4.10.1. Slicing the tissue into about 50 segments, as described, this could take a while but film all of it, be sure to get a clear view of the slice size relative to the needle
4.11. Michael J. Yost: This is a critical portion of the procedure.  Each segment needs to closely approximate the diameter of the 30½-Gauge needle tip to avoid large segments which could have serious diffusion complications. [1.MED/WID] [4.10.1]
4.11.1. Interview show at the scope

4.11.2. Return to using footage from 4.10.1 after establishing that talent is speaking

4.12. Return the tissue to the tissue culture hood [1.WID] and remove DPBS using a P1000 micropipette.  Then, add back 5 mL of DMEM, supplemented with 10% Fetal Bovine Serum and 1% pen/strep.  [2.ECU] Then, culture the tissue or implant it immediately. [3.MED]
4.12.1. Establishing shot of talent arriving to hood with dish, uncovers dish and picks up pipette
4.12.2. Removing the solution from around the slices, then adding back fresh solution

4.12.3. Loading the dish into an incubator

5. Results: Characterizing the Renal Segments
5.1. The viability of the intact renal segments produced by the described procedure was examined over three days in culture using a viability assay.  [1.LM] Green-fluorescent calcein-AM is present with intracellular esterase activity, indicative of living cells. [2.LM] Red-fluorescent ethidium homodimer-1 is seen with loss of the integrity of the plasma membrane. [3.LM]
5.1.1. Figure 3 – show the bottom two rows of this figure, the top row has the time (0 h – 72 h), which must be transferred down as text.  Begin with show the 0 h and 24 h images (two left columns)
5.1.2. Now slide those panels left to show the 24 and 48 h columns
5.1.3. Now slide those panels left to show the 48 and 72 h columns
5.2. When the renal segments were embedded in scaffold-free endothelial-fibroblast constructs, by day 2 they got incorporated into the cellular constructs to form intact structures.
5.2.1. Figure 5A – nothing to change
5.3. The constructs maintained their pre-vascular endothelial network, shown by labeling with von Willebrand Factor. [1.LM] Renal epithelial cells can be seen in green, labeled by Cytokeratin-18. To test in vitro renal functionality, the constructs were incubated [2.LM] with FITC-labeled albumin. While there was residual albumin found away from the segments of embedded renal tissue, there were also “hot spots” in the renal tubular epithelial cells.  [3.LM]
5.3.1. Fig 5E – fade to this image
5.3.2. Fig 5B – fade to this image
5.3.3. Fig 5C – fade to this image
5.4. These “hot spots” are represent albumin that traverses intra-luminally, which is thought to represent albumin reuptake in the renal segment cellular construct. [1.LM]
5.4.1. Fig 5A – fade back to 5A, add the following text (in indicated color) against part of black background: von Willebrand Factor (in red), Cytokeratin-18 (in green), FITC-labeled albumin (in white), Hoescht (in blue)
6. Conclusion (said by authors on camera)
6.1. Dr. Michael J. Yost: After watching this video, you should have a good understanding of how to isolate renal tissue segments from murine kidneys for renal tissue engineering applications. Once mastered, this can be done in 1 to 1.5 hours.
6.2. Dr. Michael J. Yost: While attempting this procedure, it’s important to remember to maintain sterility.  For example, we had issues early in the development of the procedure with bacterial contamination related to mouse fur before switching to hair removal cream.

6.3. Dr. Michael J. Yost: Following this procedure, other methods including seeding these segments into cellular constructs, can be performed in order to answer additional questions regarding renal construct fabrication and characterization.

6.4. Dr. Michael J. Yost: Also, don't forget that working with surgical instruments and pressurized oxygen tanks can be extremely hazardous.  Be careful when handling sharp objects and be sure to anchor the oxygen tanks to a lab bench.
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.

Please provide the panels of figure 5 as separate image files.  
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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