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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N
B.   Software Usage: Does your protocol include detailed descriptions of software usage? 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 2.4, 2.6, 3.3, 4.1, 5.2, 5.5
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. 2.6 – It is difficult to isolate the cortical region from the medullar region. To ensure success, work slowly and prioritize leaving out medulla tissue rather than harvesting all cortex tissue.
E.  Will the filming need to take place in multiple locations? N
1. Introduction 

A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Harrison: This method can help answer key questions in the biomaterials field, such as how cell-matrix interactions affect cell fate. 
1.1.1. Named author states the above, looking slightly off frame, interview style.
1.2. Harrison: The main advantage of this technique is that it generates the first material that accurately reflects the native human kidney cortex biochemical microenvironment.
1.2.1. Named author states the above, looking slightly off frame, interview style.

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.9. Human kidneys were isolated by LifeCenter Northwest following ethical guidelines set by the Association of Organ Procurement Organizations


Protocol: (read by voice talent at JoVE)
2. Preparation of Human Kidney Tissue
2.1. Line a tissue culture hood with underpad [1-MED]. Place a 1-liter beaker containing a stir bar, a 150 mm sterile tissue culture dish, and the whole kidney into the hood [2-MED-over the shoulder]. Fill the beaker with 500-milliliters of 1% SDS solution [3-CU].
2.1.1. Talent places an underpad on the surface of a clean tissue culture hood. 
2.1.2. Talent places the beaker, TC dish, and kidney (in a suitable container) in the hood. 
2.1.3. Shot of the beaker as 1% SDS is poured into it. 
2.2. Place the kidney in the sterile tissue culture dish [1-MED]. Remove all perirenal fat by lightly shaving around the renal capsule with a scalpel [2-CU].
2.2.1. Shot of the TC dish as Talent places the kidney inside. Videographer note: Filmed as part of 2.1.2.
2.2.2. The perirenal fat is removed with a scalpel. 
2.3. Then make a shallow 8 to 10-centimeter incision across the superior end of the kidney, to break open the renal capsule without damaging the underlying cortex tissue [1-CU]. 
2.3.1. *film as written. 
2.4. Use two hemostat clamps [1-MED-over the shoulder] to remove the renal capsule by peeling it away from the cortex tissue [2-CU]. 
2.4.1. Talent puts down scalpel and picks up two hemostats. 
2.4.2. The renal capsule is grasped with hemostats and pulled away.  
2.5. Bisect the kidney along the coronal plane by using the scalpel along the lateral side of the kidney [1-MED]. 
2.5.1. The kidney is bisected as described. 
2.6. Isolate cortex tissue from both halves by carving out the medullar region with the scalpel [1-CU]. Then dice the cortex tissue into 0.5 centimeter cubed pieces and remove any large visible vessels [2-CU].
2.6.1. The medulla is cut from one of the kidney halves (the other half with the medulla already removed is seen in shot. Videographer note: Due to obstructions (i.e. the talent’s hand and the fume hood) the other half of the kidney is not visible. 
2.6.2. The cortex is diced and any blood vessels are removed (around 30 s of footage). 
3. Isolation of Extracellular Matrix from Human Kidney
3.1. To isolate extracellular matrix from the kidney, place the diced cortex tissue into the beaker containing SDS solution [1-MED-over the shoulder]. Cover the beaker with autoclaved aluminum foil [2-MED] and place it on a stir plate at approximately 400 rpm outside of the tissue culture hood [3-MED-over the shoulder]. 
3.1.1. Talent transfers the tissue from the TC dish to the beaker containing SDS. 
3.1.2. Talent places aluminum foil over the mouth of the beaker. 
3.1.3. Talent places the beaker on the stir plate and then turns the dial and the stir bar starts to move and gets up to speed. Videographer note: misslated as 3.1.2.
3.2. After 24 hours of stirring, bring the beaker into a tissue culture hood [1-WIDE]. Add a 40-micron sterile cell strainer made with nylon mesh [2-CU], and then fill a separate 1000-milliliter beaker with 200-milliliters of bleach and place it in the tissue culture hood [3-MED-over the shoulder].
3.2.1. Talent (wearing something different to show that this happens on a different day) picks up the beaker from the stir plate and takes it to the TC hood. 
3.2.2. The nylon mesh strainer is placed over the mouth of the beaker. 
3.2.3. Talent adds bleach to a beaker and places it in the hood. 
3.3. Dispose of the SDS solution through the cell strainer into the beaker containing bleach [1-MED]. Pipette out any remaining SDS solution until only decellularized tissue and the cell strainer remain in the beaker [2-CU]. 
3.3.1. Talent pipettes the SDS solution from the tissue beaker, through the mesh, into the beaker of bleach. 
3.3.2. The last of the SDS solution is removed with a pipette and the tissue is seen in the beaker. 
3.4. Leave the cell strainer in the beaker and add 500-milliliters of fresh SDS solution [1-MED]. Cover the beaker with the same aluminum foil and place onto a stir plate at the same speed as before [2-MED-over the shoulder-TXT].
3.4.1. Fresh SDS solution is added to the tissue. 
3.4.2. *film as written. TEXT: Replenish the SDS solution every 24 h for 5 days. Rinse with autoclaved DI water ever 24 h for 3 days. Rinse with cell culture grade water every 24 h for 2 days total. Videographer note: Filmed in two parts. 
3.5. After decellularization and washing, transfer the decellularized tissue, referred to as kidney ECM from this point on, into a 30-milliliter self-standing conical tube and fill it with cell culture grade water until all the tissue is submerged [1-MED].
3.5.1. Talent transfers the tissue from the beaker to a 30 mL tube. Places the beaker down and then fills the tube with cell culture grade water from a labeled vessel. 
4. Fabrication of Hydrogel Stock Solution
4.1. First, use a tissue homogenizer to homogenize the kidney ECM in the conical tube for two minutes [1-MED] until an opaque solution with no visible pieces of ECM is obtained [2-CU]. 
4.1.1. Talent places the sample under the homogenizer probe (homogenizer is inside a sterile hood) and turns on the homogenizer. 
4.1.2. The opaque solution with no visible pieces of ECM is homogenized for a couple of seconds and then the tube is removed from the tissue homogenizer. 
4.2. Then submerge the conical tube containing the kidney ECM in liquid nitrogen until boiling surrounding the tube no longer persists [1-MED-over the shoulder]. Store the kidney ECM at -4 ˚C overnight [2-MED-over the shoulder].
4.2.1. Talent uses long metal tongs to submerge the closed conical tube containing the tissue in a suitable container of liquid nitrogen (Talent should be wearing safety goggles for this step if not worn throughout). 
4.2.2. Talent places the sample in the freezer. 
4.3. To lyophilize the frozen, decellularized tissue, slightly loosen the conical tube cap to allow for gas exchange [1-MED] and place the tube into a lyophilization machine [2-MED-over the shoulder]. Lyophilize the kidney ECM for three days or until it resembles a fine white powder [3-MED-over the shoulder-TXT]. 
4.3.1. Talent (wearing something different to show that a day has passed) at the lyophilization machine. Talent loosens the cap of the conical tube. 
4.3.2. Talent places the tube into the lyophilization machine. 
4.3.3. Talent closes the door, starts the lyophilization process and walks away. TEXT: Store at -4 ˚C. Videographer note: The machine doesn’t have a door. An alternative shot was taken. 
4.4. To chemically digest and solubilize the gel, add carefully weighed porcine gastric pepsin, 0.01 N hydrochloric acid, and to a scintillation vial containing a stir bar [1-CU]. Stir at approximately 500 rpm until all the pepsin has dissolved [2-MED-over the shoulder]. 
4.4.1. The gastric pepsin and HCl are added to the scintillation vial which already contains the stir bar. 
4.4.2. The scintillation vial is seen on the stir plate. Talent turns on the stirring, watches it get up to speed and then walks away.  
4.5. Then transfer the lyophilized kidney ECM to the scintillation vial [1-CU] and leave the solution on a stir plate at approximately 500 rpm for three days to make the stock kidney ECM hydrogel [2-WIDE].
4.5.1. After stirring, the lyophilized kidney is added to the vial containing the porcine gastric pepsin while the stir bar is mixing the solution. 
4.5.2. Talent slightly adjusts the speed of stirring and then walks away. 
5. Hydrogel Gelation
5.1. In a tissue culture hood, pipette the required volumes of cell culture media [1-MED-TXT], 1 N sodium hydroxide [2-CU] and M199 supplement into a sterile 30-milliliter self-standing conical tube [3-MED-over the shoulder]. Mix the neutralizing reagent solution with a pipette [4-CU].
5.1.1. Talent seated at the TC hood pipettes a volume of cell culture medium from a labeled tube into a 30 mL tube. TEXT: See written protocol for calculations.
5.1.2. Sodium hydroxide is pipetted into the medium. 
5.1.3. Talent pipettes from a tube of M199 supplement and adds it to the tube. 
5.1.4. The solution is mixed with a pipette. 
5.2. Use a sterile 1-milliliter syringe to transfer the appropriate volume of stock kidney ECM hydrogel to the neutralizing reagent solution [1-MED]. Use a microspatula to gently mix the solution until a homogeneous in color hydrogel solution is obtained. Avoid introducing air bubbles by stirring slowly and gently [2-CU].
5.2.1. Talent aspirates a volume of hydrogel into a 1 mL syringe and then dispenses it into the neutralizing solution. 
5.2.2. *film as written. 
5.3. To incorporate cells into the kidney ECM hydrogel, resuspend 300,000 cells in 10 µL of medium for each hydrogel [1-MED-over the shoulder-TXT]. 
5.3.1. Talent at the TC hood with a pellet of cells in a labeled tube and a bottle of cell culture medium. Talent pipettes a volume from the bottle of medium and dispenses it on to the cell pellet and then pipettes up and down. TEXT: Subtract 10 µL cell culture media from the neutralizing solution volume calculations. 
5.4. Pipette 10-microliters of cell suspension into the final kidney ECM gel [1-CU]. Stir the solution with a microspatula until the cells are evenly distributed [2-MED].
5.4.1. Shot of the kidney ECM gel as the cells are added. 
5.4.2. Talent stirs the solution. 
5.5. Use a 1-millimeter syringe to fill the desired cell culture device with the kidney ECM  hydrogel [1-CU].
5.5.1. The kECM is pipetted into the cell culture device.
5.6. Allow the gel to set at 37 ˚C for 1 hour before transferring or plating cells onto the kidney ECM in the cell culture device. [1-MED-over the shoulder].
5.6.1. Talent places the cell culture device in the TC incubator, closes the door and walks out of shot. 
[bookmark: _GoBack]Added shot: Added shot of the final product. Vid notes suggest it is slated as 5.7.1 although there is not 5.7 in the script?
6. Results: Characteristics of Decellularized Tissue and Cell Growth in kECM
6.1. Analysis of decellularized cortex tissue by mass spectrometry revealed the presence of proteins associated with the basal lamina, with collagen-IV and collagen-I being the most highly represented [1-LM]. 
6.1.1. LAB MEDIA: 58314_Zheng_Figure_3A. Video Editor please show image, if possible please emphasize the large blue slice or the ‘37.0’ annotation when “collagen-IV” is narrated and the large reddish slice or the ’20.1’ annotation when “collagen-I” is narrated. 
6.2. Collagen-IV A1 and A2 chains, ubiquitous in all basement membranes, were conserved [1-LM]. 
6.2.1. LAB MEDIA: 58314_Zheng_Figure_3B1. Video Editor please highlight the blue and reddish slices or the ‘28%’ and ‘43%’ annotations. 
6.3. Collagen-IV A3 and A5 chains, present only in basement membranes of the glomerulus, were also detected [1-LM]. 
6.3.1. LAB MEDIA: 58314_Zheng_Figure_3B1. Video Editor please highlight the grey and dark blue slices or the ‘6%’ and ‘13%’ annotations. 
6.4. Common isoforms of laminins [1-LM] and collagen-I were also detected [2-LM]. 
6.4.1. LAB MEDIA: 58314_Zheng_Figure_3B2_lamins. Show image. 
6.4.2. LAB MEDIA: 58314_Zheng_Figure_3B2_collagen. Show image. TEXT: Figure reproduced with permission12
6.5. Human kidney peritubular microvascular endothelial cells, or HKMECs (pronounced as letters “aitch kay em ee cees”), cultured on collagen-I [1-LM], kidney ECM [2-LM], and a 1:1 mixture gel showed differences in phenotype [3-LM]. 
6.5.1. LAB MEDIA: 58314_Zheng_Figure_5_coll_upper. Show image. 
6.5.2. LAB MEDIA: 58314_Zheng_Figure_5_kECM_upper. Show image. 
6.5.3. LAB MEDIA: 58314_Zheng_Figure_5_mix_upper. Show image. 
6.6. HKMECs cultured on collagen-I displayed uniform CD31 expression, seen in red [1-LM], while HKMECs cultured on the two gels containing kidney ECM [2-LM] displayed reduced CD31 expression in uneven distributions [3-LM]. Matrix type did not appear to affect VWF expression shown in green [4-LM].
6.6.1. LAB MEDIA: 58314_Zheng_Figure_5_coll_lower. Show image. 
6.6.2. LAB MEDIA: 58314_Zheng_Figure_5_kECM_lower. Show image. 
6.6.3. LAB MEDIA: 58314_Zheng_Figure_5_mix_lower. Show image. 
6.6.4. LAB MEDIA: 58314_Zheng_Figure_5_lower_all panels. Show image. 

7. Conclusion (said by authors on camera)
7.1. Harrison: While attempting this procedure, it’s important to remember to fully homogenize the decellularized kidney tissue. Furthermore, when mixing the gel with neutralizing reagents avoid the introduction of air bubbles [1-INT].
7.1.1. Named author states the above, looking slightly off frame, interview style. Video Editor please intersperse with footage from 4.1.2. and 5.2.2. 
7.2. Harrison: Microphysiological systems allow us to study organ functions in a controlled laboratory setting. Fabricating a microphysiological system requires matrices, cells, and stimuli. The kECM hydrogel fabricated here can be utilized in kidney microphysiological systems.
7.2.1. Named author states the above, looking slightly off frame, interview style.

Provided Media

3.5 – 	58314_Zheng_Figure_3A.tif – Mass spec analysis of decellularized kidney ECM
	58314_Zheng_Figure_3B1 – Breakdown of collagen-IV subdomain composition
58314_Zheng_Figure_3B2_lamins.tif – Breakdown of laminin subdomain composition
58314_Zheng_Figure_3B2_collagen.tif – Breakdown of collagen-I subdomain composition
5.6 – 	58314_Zheng_Figure_5_all_panels.tif – Kidney cell culture on kECM hydrogel


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.
 2018, Journal of Visualized Experiments

