
Submission ID #: 58162
Editor Name: Maja Fiket
Videographer name: Michael Croneberger
Film Date: 9/7/2018
Link: https://www.jove.com/account/file-uploader?src=17739458

Authors and Affiliations:  Brittney M. Rush*1, Sarah A. Small*1, Donna B. Stolz2, and Roderick J. Tan1


Title: An Efficient Sieving Method to Isolate Intact Glomeruli from Adult Rat Kidney



Corresponding Author: 
Roderick J. Tan 
tanrj@upmc.edu



Co-authors:
Brittney M. Rush
bmr44@pitt.edu

Sarah A. Small
sarahsmall@wustl.edu

Donna B. Stolz
dstolz@pitt.edu


Authors, please fill out the brief questionnaire below.   

A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 
3, 3.2, 4.1, 4.4, 4.10
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.) 
Obtaining a pure sample of glomeruli is the most difficult aspect, following 4.10 thoroughly ensures greater success. 
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? (Y/N) __Y_____ If yes, how far apart are the locations? ___________________50 ft________________________________

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!)  
1.1. Roderick Tan: This method can help answer key questions in the field of kidney disease, particularly in understanding the biology of the glomerulus in normal and diseased states.   
1.1.1. Roderick Tan Interview
1.2. Roderick Tan: Glomerular biology can be difficult to study due to the variety of cell types present and their specific structure.  The main advantage of this technique is to provide a readily available source of intact glomeruli using simple methods and equipment.   
1.2.1. Roderick Tan Interview


B. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Roderick Tan: This technique has implications for the understanding of the filtration barrier in normal and diseased kidney.  In particular it can shed light on the pathogenesis of nephrotic syndrome, in which glomerular injury leads to abnormally high leakage of serum proteins into the urine. [1-MED]    
1.3.1. Roderick Tan Interview
1.4. Roderick Tan: Generally, individuals new to this method may have difficulties obtaining adequate yield and with purity in the final sample. [1-MED]
1.4.1. Roderick Tan Interview
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.5. ** Roderick Tan: Demonstrating the procedure will be [1-MED] Brittney Rush, a technician from my laboratory. [2-MED]
1.7.1. Interview style: Author saying the above 
1.7.2. The named technician, looks up 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)

1.5. All methods described here have been approved by the Institutional Animal Care and Use Committee (IACUC) of University of Pittsburgh. 


Protocol: (read by voice talent at JoVE)

2. Isolation of Rat Kidneys
2.1. To begin, use hair clippers to remove hair from the anterior abdomen of a euthanized rat. [1-MED] Use 70% ethanol to clean the exposed skin. [2-MED] Then, using surgical scissors, make a midline incision in the skin. [3-MED] To expose internal organs, make a midline incision through the muscle layer. [4-MED] 
2.1.2. Removing hair with clipper (Editor: I’m not sure how this or 2.1.1 are slated since they were switched. I’ve retained the original numbering for the time being)
2.1.1. Talent cleaning rat skin.
2.1.2. Removing hair with clippers. (Move above 2.1.2)
2.1.3. Making incision with scissors through the skin.
2.1.4. Making incision through muscles.
2.2. Locate and isolate the kidneys, [1-CU] and place into a sterile 50 mL plastic conical tube with 30 mL of Hanks’ buffered salt solution or HBSS (pronounce H-B-S-S) placed on ice. [2-MED]
2.2.1. Talent locating and isolating the kidneys.
2.2.2. Placing the kidneys in the tube on ice.
2.3. Transfer the tube on ice to a sterile cell culture hood. [1-WIDE] Transfer the kidneys to a sterile Petri dish containing 5 mL HBSS placed on ice. [2-MED] Use scissors and sharp forceps to remove and discard perirenal (peri-renal) fat. [3-CU]
2.3.1. Talent transferring the tube to a hood.
2.3.2. Talent transferring the kidneys to a Petri dish.
2.3.3. Removing the fat from the kidneys.
2.4. To remove and discard the capsule surrounding the kidney make a small superficial incision [1-CU] and then use sharp forceps to gently pull it away from the kidney. [2-CU]
2.4.1. Talent making an incision in the capsule.
2.4.2. Talent using sharp forceps to gently pull the capsule away from the kidney.
3. Kidney Tissue Mincing
3.1. Place the kidneys on a sterile gauze in a second Petri dish with 5 mL of HBSS  [1-MED] and divide each kidney in half through a midsagittal (pronounce mid-saj-it-tall) section. [2-CU] Use a scalpel to remove and discard the medulla (pronounce muh-duhl-uh), which can be identified by its darker color and central location. [3-CU] 
3.1.1. Talent placing the kidneys in a new Petri dish.
3.1.2. Talent cutting through midsagittal section in half
3.1.3. Removing the medulla
3.2. Transfer the remaining pieces, containing predominantly the kidney cortex, into a third Petri dish with 5 mL of HBSS. [1-MED] Use a sterile razor blade to mince them until the pieces are less than 1 mm in size, or until a paste is formed. [2-CU] 
3.2.1. Talent transferring the tissue into a new Petri dish
3.2.2. Talent mincing the tissue with a razor blade.
3.3. Use 1% BSA/PBS to wet the top and bottom of a 180 µm sieve over a 500 mL waste beaker. [1-MED]
3.3.1. Talent wetting the sieve with 1% BSA/PBS.
3.4. Brittney Rush: “This step is critical as it coats the sieve with protein and reduces adherence of glomeruli, which will improve the yield.” [1-MED] 
3.4.1. Rush speaking, interview style
4. Kidney Tissue Sieving
4.1. Place the minced cortex on a small edge of the sieve. [1-CU] Use the textured plunger flange of a 10 mL disposable syringe to mush the tissue [2-CU] through the sieve into a bottom pan placed on ice. [3-MED] 
4.1.1. Talent placing the tissue on a small edge of the sieve.
4.1.2. Talent using a textured plunger flange to mush the tissue. 
4.1.3. Focus on the tissue falling into the bottom pan.
4.2. Rinse periodically with HBSS using as little as possible to avoid sample dilution, [1-CU] and reuse the fluid collecting in the bottom pan to rinse the sieve. [2-MED]
4.2.1. Talent rinsing with HBSS
4.2.2. Talent collecting fluid from the bottom pan.
4.3. After the completed sieving, carefully wash the bottom of the sieve with HBSS from the bottom of the pan [1-MED] to capture any loosely adhered glomeruli (pronounce glo-mer-u-lye). [2-CU] 
4.3.1. Talent collecting the buffer from the bottom of the pan
4.3.2. Talent washing the bottom of the pan with the buffer.
4.4. Divide all of the fluid from the bottom pan into 10 mL syringes equipped with 20 G needles. [1-MED-TXT] Pass the fluid through the needle at least 3 times into the bottom pan. [2-CU] For the last collection, keep the glomeruli-containing fluid in the syringe until ready to pass it through the 90 µm sieve. [3-MED].
4.4.1. Talent starting to pipette fluid from the pan into syringes. TEXT: As many syringes as needed filled completely.
4.4.2. Passing the liquid through the needle
4.4.3. Talent collects the liquid into a syringe and places in on the side for later.
4.5. Meanwhile wash the bottom pan by flushing it with 1% BSA/PBS… [1-MED] and into a waste beaker. [2-MED] Use 1% BSA/PBS to wet the top and bottom of a 90-micrometer sieve… [3-CU] and then place it on the top of the bottom pan. [4-MED]
4.5.1. Talent flushing the pan with BSA/PBS.
4.5.2. Talent collecting the waste 
4.5.3. Talent wetting the sieve
4.5.4. Talent placing the sieve on the top of the pan.
4.6. Apply the sample in the syringes to one edge of the sieve. [1-CU] Use a textured plunger flange to mush the tissue through the sieve as done previously. [2-CU] Use the solution from the bottom pan to wash the tissue [3-MED] and collect everything from one edge of the sieve. [4-CU]
4.6.1. Passing the liquid through the syringe onto the sieve
4.6.2. Talent using a textured plunger flange to mush the tissue
4.6.3. Talent collecting the liquid from the bottom pan
4.6.4. Pipetting the liquid onto one sieve edge.
4.7. Once sieving is complete, carefully wash the bottom of the sieve with HBSS buffer from the bottom of the pan [1-MED] to capture any glomeruli that may be loosely adhered. [2-CU] Collect all the fluid from the bottom pan into a 50 mL plastic conical tube. [3-MED]
4.7.1. Talent collecting the buffer from the bottom of the pan
4.7.2. Pipetting the liquid onto one the sieve
4.7.3. Talent collecting the liquid from the bottom of the pan and starts pipetting it into the tube.
4.8. Use 1% BSA/PBS to wash the bottom pan into a waste beaker. [1-MED] Then use 1% BSA/PBS to wet the top and bottom of a 75 µm sieve. [2-CU] Place the sieve on top of the bottom pan placed on ice. [3-MED]
4.8.1. Talent flushing the pan with BSA/PBS and collecting the waste
4.8.2. Talent wetting the sieve
4.8.3. Talent placing the sieve on the top of the pan
4.9. Apply the sample to one edge of the sieve, with liquid flowing through easily. [1-MED] Rinse the top of the sieve with minimum of 20 mL of 1% BSA/PBS into a waste beaker, and carefully wash the bottom of the sieve. [2-MED] 
4.9.1. Talent applying the sample onto sieve. Show the flow in shot.
4.9.2. Talent rinsing the sieve with BSA/PBS
4.10. To collect the glomeruli that remained on the top of this 75-micrometer sieve rinse through the sieve upside down [1-MED] with as much HBSS as needed to collect glomeruli in a Petri dish. [2-MED] Collect the sieved glomeruli into 50 mL plastic conical tube on ice. [3-MED] 
4.10.1. Talent turning the sieve upside down onto a Petri dish.
4.10.2. Talent rinsing the sieve into the Petri dish
4.10.3. Collecting the liquid into a tube.
4.11. After centrifuging at 1800 x g for 5 min at 4 °C remove the supernatant carefully using a pipette. [1-CU] Resuspend the pellet in 10 mL cold HBSS. [2-MED] Combine the samples and repeat the centrifugation. [3-MED] 
4.11.1. Talent removes the supernatant.
4.11.2. Talent adds the buffer and resuspends.
4.11.3. Talent starts combining the samples. (Editor: The authors removed this shot, but not the VO. I’d suggest reusing a take from 4.11.1 with the centrifugation)
4.12. Resuspend the glomeruli in 5 mL HBSS. [1-MED] To count the total glomeruli, place a 10 µL drop of the sample on a glass slide, [2-CU] count under a microscope and multiply by 500 to get the total yield. [3-MED-over the shoulder]
4.12.1. Talent adds the buffer to the pellet and resuspends.
4.12.2. Talent places a drop on the slide.
4.12.3. Talent at the microscope.
4.13. Brittney Rush: “Isolated structures should consist of nearly all glomeruli without tubular structures. If tubules are present and would affect your downstream application, they can be removed by applying the entire sample to the 90 micrometer sieve and repeating the protocol from that point onwards.” [1-MED]
4.13.1. Brittney Rush Interview.

5. Results:  Assessment of Efficient Isolation and Cell Viability of Isolated Glomeruli
5.1. The protocol described here is efficient in isolating glomeruli and the final suspension is densely packed with glomeruli with the purity greater than 95% and minimal contamination from tubular segments or other cell types. [1-LM]
5.1.1. Figure 1_A Video editor: When the VO mentions “glomeruli and the final suspension is densely packed with glomeruli with the purity greater than 95%” highlight or emphasize several round circular structure. When “…minimal contamination…” is mentioned, visually emphasize the tubule the black arrow is pointing at. cells like the one the black arrowhead is pointing at. (Author Comment: Actually, in Figure 1A the round circular structures are the glomeruli.  The black arrowhead is pointing at a rare renal tubule, which is a contaminant.  The photo was meant to show a vast enrichment of the round glomeruli with only a rare contaminant shown by the arrow.)
5.2. These glomeruli… [1-LM-TXT] can be stained with Hematoxylin (pronounce hee-muh-tok-suh-lin) and Eosin (ee-uh-sin) stains to view their morphology. [2-LM-TXT]
5.2.1. Figure 1_B TEXT: Single glomerulus 
5.2.2. Figure 1_C TEXT: Single glomerulus
5.3. Furthermore, they maintain their structure throughout the whole protocol, even after processing [1-LM]: they retain intact and viable podocytes (pronounce po-dogh- sites) [2-LM], mesangial cells [3-LM], and endothelial cells [4-LM]. 
5.3.1. Figure 2
5.3.2. Figure 2_A Video editor: When the VO mentions intact and viable podocytes emphasize green stained dots. (Author Comment: This is correct, the green dots in 2A are podocytes as those are stained with WT1, a marker specific for podocytes.  You may also want to point out the abundant nephrin staining (red) which is expressed by podocytes and characteristically shows a linear appearance and is quite abundant.) (Editor: I have not made any changes to point out the staining. Since there is no apparent VO for this, I suggest waiting for author comments)
5.3.3. Figure 2_B Video editor: Emphasize green stained regions, like the ones the arrow is pointing at. (Author Comment: In 2B, the green staining is PDGFR-beta (pronounced pee-dee-gee-eff-are-beta) and is specific for mesangial cells, which are resident support cells in the glomerulus.)
5.3.4. Figure 2_C Video editor: Emphasize green stained regions like the one the white arrowheads are pointing at. (Author Comment: In 2C the green is staining CD31 (see-dee-thirty-one) which is specific for endothelial cells, which form the small glomerular capillaries (tiny blood vessels in the glomerulus).)  
5.4. The isolated glomeruli have been exposed to chemical injuries to simulate in vivo pathology, specifically protamine sulfate (pronounce proh-tuh-meen sul-fate), which disrupts the charge of the glomerular filtration barrier. [1-LM] Contrary to healthy glomeruli… protamine sulfate-treated glomeruli have a prominent reduction in nephrin and a number of nuclei positive for WT-1 (W-T-one). [2-LM] 
5.4.1. Figure 3_B including the label “protamine sulfate” above.
5.4.2. [bookmark: _GoBack]Figure 3_A and B including the labels above. Video editor: When the VO mentions “Contrary to healthy glomeruli” emphasize subfigure A, and when they say the rest, emphasize subfigure B. (Author Comment: Just fyi – nephrin is clearly decreased (decrease in red staining) and there are no visible green WT1-positive cells (no podocytes) – in case it wasn’t clear what we are showing.)
5.5. When viewed with transmission electron microscopy healthy glomeruli show typical foot processes. After protamine sulfate, foot processes are elongated or effaced, indicating podocyte injury. [1-LM]
5.5.1. Figure 3_C and D Video editor: When the VO mentions “healthy glomeruli show typical foot processes” emphasize subfigure C, and when they say: “After protamine sulfate, foot processes are elongated or effaced, indicating podocyte injury” emphasize D and then the parts that the black arrowheads are pointing at.
5.6. To determine cell viability in isolated glomeruli, cleaved caspase-3 was observed as an apoptosis marker. There was no cleaved caspase-3 at 0 and 1 hours after isolation of glomeruli. A few cells showed signs of apoptosis at 2 and 4 hours, with the progressive increase over time. The greatest number of apoptotic cells were noted at 24 and 48 hours. [1-LM]
5.6.1. Figure 4 Video editor: Emphasize the images that represent specific hours when they are mentioned, and also when the VO says: “with the progressive increase over time” emphasize images representing 2, 4, 6. 8 hours one by one. 



6. Conclusion (said by authors on camera)

6.1. Brittney Rush: Based on these results, we recommend that isolated glomeruli be used immediately after isolation for most experiments. 
6.1.1. Brittney Rush Interview
6.2. Brittney Rush: When performing this procedure, it’s important to work quickly and efficiently. From the moment the kidney is isolated, glomeruli begin to deteriorate.  The faster you isolate the glomeruli, the more time you have for post-isolation manipulations. [1-MED]
6.2.1. Brittney Rush Interview
6.3. Brittney Rush: After isolation, isolated glomeruli can be exposed to chemical or biological agents to simulate physiologic or pathologic conditions, and specimens can be processed for protein or RNA isolation, histology or immunofluorescence, and electron microscopy.  [1-MED]
6.3.1. Brittney Rush Interview
6.4. Roderick Tan: Since its development in the 1950’s, this technique has aided researchers in studying glomerular biology. [1-MED]
6.4.1. Roderick Tan Interview
6.5. Roderick Tan: Overall, this protocol provides a method to evaluate morphologic and cellular changes of intact glomeruli in normal and disease states. This method can help improve understanding of proteinuric chronic kidney disease and in the development of future therapies.   [1-MED]
6.5.1. Roderick Tan Interview
*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.
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