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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__YES_______  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _ NIKON SMZ745, SMZ1270 

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____NO____ 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 your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol number. _2.2. -  2.6;   2.9
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the step by its protocol number.___2.9___________________

E.  Will the filming need to take place in multiple locations? (Y/N) __Y_____ If yes, how far apart are the locations? ______________ Different floors of the same building (5 min walk)________

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to register single channel activity and to measure intracellular calcium concentration changes in cystic monolayers freshly isolated from rodent models of polycystic kidney disease. (Intro)
This is accomplished by first flushing the PCK rat kidneys via abdominal aorta in order to remove blood from the renal tissues. (P1)
LAB MEDIA: 53035_Staruschenko_Schematic_Graphic_Overview.pptx (slide 1). Animation: First show the rat. Then show the kidneys with the arteries (the middle cartoon) and have the syringe approaching the artery at the bottom and the tube of the syringe inserting into the artery. Then show the clear kidney at the right.
The second step is to isolate the epithelial monolayer of the cysts. (P2)
LAB MEDIA: 53035_Staruschenko_Schematic_Graphic_Overview.pptx (slide 2). Animation: Show the cartoon on the left, then the middle one, followed by the right one.
Next, the isolated monolayer can be used for conventional patch-clamp recordings of ion channels in the apical membranes of epithelial cells. (P3)
LAB MEDIA: 53035_Staruschenko_Schematic_Graphic_Overview.pptx (slide 3). Animation: Show the tissue on top, followed by the left cartoon (labeled “cell-attached”).
The isolated tissue can also be used for loading with calcium dyes for quantifying intracellular calcium concentration changes in the epithelial cells. (P4)
LAB MEDIA: 53035_Staruschenko_Schematic_Graphic_Overview.pptx (slide 3). Animation: Continue P3 and add the right cartoon (labeled “loading with fluorescent dyes”), followed by the microscope set (labeled “Ca2+ imaging”).
These parameters measured in the native environment of cysts can be compared to healthy tubules in order to study the process of cystogenesis.
LAB MEDIA: 53035fig4.jpg. Animation: Show the 4 images, then add the two graphs (upper and lower) on the right.
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or PowerPoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).  
File: 53035_Staruschenko_Schematic_Graphic_Overview.ppt 
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Tengis S. Pavlov, PhD:  The main advantage of this technique is that it allows studying ion channel activity and calcium flux in the renal cysts. This analysis provides physiologically relevant data obtained from freshly isolated tissues.
1.2. Daria V. Ilatovskaya, PhD:  Monitoring single channel activity in the freshly isolated epithelia is a unique approach used to precisely characterize ion channels behavior. Using different modifications of patch-clamp technique we are able to test channels’ response to various drugs both in cystic and healthy tubules. 
1.3. Oleg Palygin, PhD:  Furthermore, the freshly isolated cystic monolayer can be used for intracellular Ca2+ imaging; this technique allows for fast drug screening of cystic cells, which is an important means of the search for pharmacological targets
1.4. Tengis S. Pavlov, PhD: Vladislav Levchenko will show the surgical approach used to clear the kidneys from blood 

1.4.1. Interview style: Author saying the above 

1.4.2. Vladislav Levchenko looks up from workbench and acknowledges the camera.

Protocol (read by voice talent at JoVE):

2. Isolation of renal cysts and connecting tubules/collecting ducts segments
2.1. Begin this procedure by performing a laparotomy and flush the kidneys with PBS through the abdominal aorta of an anesthetized rat [2.1.1-MED-over the shoulder].  To do so, connect a polyethylene tubing catheter to a syringe pump filled with PBS [2.1.2-MED-over the shoulder-TXT].  Cut the skin and the abdominal wall along the abdominal midline, and shift the abdominal organs with cotton swabs to get access to the descending aorta with branching mesenteric and celiac arteries [2.1.3-SCOPE]. 

2.1.1. Talent places an anesthetized rat on the bench or under the microscope.
2.1.2. *Film as written, TEXT: polyethylene tubing catheter PE50.

2.1.3. *Film as written
2.2. Next, place the first ligature around the mesenteric and celiac arteries [2.2.1-SCOPE], and the second ligature around the aorta under the diaphragm [2.2.2-SCOPE].  Gently separate the aorta abdominalis by blunt dissecting the connective tissues around it with thin forceps [2.2.3-SCOPE].  
2.2.1. *Film as written

2.2.2. *Film as written

2.2.3. *Film as written

2.3. Then, place the third ligature about 3 mm below the left renal artery [2.3.1-SCOPE] and the fourth ligature above the iliac arteries bifurcation [2.3.2-SCOPE].

2.3.1. *Film as written

2.3.2. *Film as written

2.4. Tie the fourth ligature and attach a vessel clamp around the aorta between the left renal artery and the third ligature [2.4.1-SCOPE].  Make an incision between the clamp and the fourth ligature to catheterize the aorta [2.4.2-SCOPE].  Then use the third ligature to firmly fix the catheter [2.4.3-SCOPE]. 

2.4.1. *Film as written

2.4.2. *Film as written

2.4.3. *Film as written

2.5. Now, release the clamp [2.5.1-SCOPE].  Make sure that the blood pulse is visible in the catheter to ensure proper installation [2.5.2-MED-over the shoulder].  Then, start perfusion [2.5.3-MED-over the shoulder] and tie the first and second ligatures [2.5.4-SCOPE].  

2.5.1. *Film as written

2.5.2. Talent shows the blood pulse in  the catheter

2.5.3. Talent starts perfusion

2.5.4. *Film as written

2.6. After that, quickly cut the left renal vein to relieve pressure [2.6.1-SCOPE]. Continue flushing for 1-2 min until the organs are completely blanched [2.6.2.-SCOPE/CU].
2.6.1. *Film as written

2.6.2. *Film as written

2.7. Subsequently, cut the renal blood vessels, urethra and surrounding connective and adipose tissues to excise the kidneys [2.7.1-SCOPE/CU].  Make a short tear in the kidney capsule and peel the kidneys to decapsulate them [2.7.2-SCOPE/CU].  Then, place the kidneys in ice-cold PBS before euthanizing the animal [2.7.3-MED].

2.7.1. *Film as written

2.7.2. *Film as written

2.7.3. *Film as written

2.8. Next, prepare 5 x 5 mm and 25 x 25 mm cover glass chips coated with Poly-L-Lysine [2.8.1-MED-over the shoulder].  Cut the kidneys with a razor blade along the frontal plane into 1-2 mm thick slices [2.8.2-CU].  Then, place one of the slices under a stereomicroscope [2.8.3-MED].  

2.8.1. *Film as written

2.8.2. *Film as written

2.8.3. *Film as written

2.9. Locate the cysts, which appear as round-shaped cavities [2.9.1-SCOPE].  Using fine-tipped forceps, dissect the internal epithelial layer of a cyst as thin as possible to obtain a monolayer area [2.9.2-SCOPE].  After that, attach it to a glass chip covered with Poly-L-Lysine, and expose the cysts apical side up to provide access for the pipettes [2.9.3-SCOPE].

2.9.1. *Film as written

2.9.2. *Film as written

2.9.3. *Film as written

3. Single channel patch-clamp electrophysiology 

3.1. To perform electrophysiology, fill the patch-clamp chamber with bath solution [3.1.1-MED-over the shoulder].  Then, transfer the cover glass chip with isolated tissues to the chamber [3.1.2-MED-over the shoulder].  
3.1.1. *Film as written

3.1.2. *Film as written

3.2. Select a cell in the epithelial monolayer, and approach its apical membrane with a patch pipette [3.2.1-SCOPE].  After that, conduct a conventional patch-clamp experiment in cell-attached mode [3.2.2-MED-over the shoulder].
3.2.1. Show patch pipette approaching the apical membrane of the cell
3.2.2. Talent looking at the monitor and perform seal 
4. Ratiometric epifluorescence measurements of intracellular calcium concentration in the epithelial cells
4.1. In this procedure, place the isolated cysts and split-open tubules in a 3.5 cm dish containing PSS [4.1.1-MED-over the shoulder-TXT].  Add 5 µM Fluo8-H dye and 0.05% pluronic acid to help disperse the acetoxymethyl esters [4.1.2-MED-over the shoulder].  Then, protect the sample from light and incubate on a slow shaker at room temperature for 30-40 minutes [4.1.3-CU]. 

4.1.1. *Film as written, Text: Refer to the accompanying manuscript for PSS’s composition
4.1.2. *Film as written

4.1.3. Show the sample placed on a slow shaker.
4.2. After incubation, wash out the incubation media with clean PSS [4.2.1- MED-over the shoulder].  Then, place the tissue under a confocal microscope to further perform fluorescence imaging [4.2.2-MED].

4.2.1. *Film as written

4.2.2. *Film as written

4.3. Turn on the confocal acquisition software [4.3.1-MED-over the shoulder].  Subsequently, turn on the Argon laser to 488 nm of excitation and adjust the emission to 520/25 nm [4.3.2-MED-over the shoulder].  Then, locate the tissue in bright field [4.3.3-MED-over the shoulder].  

4.3.1. *Film as written

4.3.2. *Film as written

4.3.3. *Film as written

4.4. Afterward, monitor Fluo8-H fluorescence in the tissue sample with a frequency of 0.25 Hz or higher [4.4.1-MED-over the shoulder].  Apply ATP or other pharmacological modulators to induce an increase in intracellular Ca2+ concentration [4.4.2-MED-over the shoulder].
4.4.1. *Film as written

4.4.2. Talent applies ATP or other pharmacological modulator to the sample 
5. Results:  Effect of benzamil treatment and ATP in the cystic cells of the PCK rats
5.1. Shown here are the representative current traces for the epithelial Na+ channel activity measured in cell attached patches of freshly isolated cysts from 16-week-old PCK rats after the treatment of Benzamil in drinking water for 12 weeks [5.1.1-LM].  Dashed lines indicate the respective current state with a “c” and “on” denoting the closed and open states [5.1.2-LM].
5.1.1. Script Figure 3A.pptx: Show the graphs without dashed lines
5.1.2. Script Figure 3A.pptx: Add dashed lines
5.2. This graph summarizes the observed epithelial Na+ channel activity, in which Benzamil, a selective inhibitor of the epithelial sodium channel, significantly decreased the epithelial Na+ channel activity [5.2.1-LM].
5.2.1. Script Figure 3B.pptx: Show the graph
5.3. This video shows the cystic monolayer loaded with Fluo8-H before and after the application of 10 µM ATP.  The increase in green fluorescence signal intensity can be seen when intracellular calcium concentration goes up in response to ATP [5.3.1-LM].

5.3.1. 53035_Staruschenko_Video 1.avi
5.4. This graph summarizes the effect of ATP on calcium levels in the cell monolayer of PCK rats [5.4.1-LM].  Application of ATP causes a rapid increase in the intracellular calcium level, which returns to basal level within two or three minutes [5.4.2-LM].
5.4.1. Script Figure 4B.pptx: Show graph
5.4.2. Script Figure 4B.pptx: Add the horizontal bar on the graph with text “ATP, 10µM”
6. Conclusion (said by authors on camera)

6.1 Alexander Staruschenko, PhD: This technique offers a unique opportunity to monitor changes in calcium flux and ion channel activity in the cystic kidneys.  Besides characterizing activity of the epithelial Na+ channel and calcium influx in PCK rats, this approach may be used for analyzing other ion channels in multiple AR and ADPKD models.       

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.  

53035_Staruschenko_Video 1.avi
53035_Staruschenko_Schematic_Graphic_Overview.ppt

Script Figure 3A.pptx

Script Figure 3B.pptx

Script Figure 4B.pptx

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, as well as an introduction to your videographer, closer to your filming date.

( 2013, Journal of Visualized Experiments
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