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Authors, please fill out the brief questionnaire below.   

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ___N______ If yes, please list make and model of your microscope: ______________________________ We provide a microscope equipped with a camera system, which is connected to a PC. Using this equipment we can provide a movie or a single image.

B.   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 steps_____3.3 – 3.6, 3.12_____________________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? The most difficult aspect of this protocol is the dissection of the inner medullae. To ensure success, rats are bled because then the shimmery border between inner & outer medulla is easier to detect. _____________________________

1. Introduction (Schematic Overview and Interview)

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

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  

Procedural Narrative:

The overall goal of this procedure is to generate rat primary inner medullary collecting duct cells, or IMCD cells, suitable for studying AVP-mediated water reabsorption. (Intro)

This is accomplished by first removing the rat kidneys. (P1, the kidneys come out of the rat)

The second step is to isolate the inner medulla from the surrounding outer medulla and cortex. (P2, the inner dark crescent comes out of the outer crescent. )

Next, the inner medullae are digested enzymatically to release individual cells. (P3, Zoom into the dark crescent from P2 so that it is larger. Then it goes into an empty P3 tube and turns into the ground-up particles seen in P3)

The final step is to suspend and select for principal cells and then seed them into culture dishes. (P4. The P3 particles turn into a grey fluid, then a pipette goes into the P3 tube and draws up some of the grey solution and transfers it to a petri dish.)

Ultimately, 6 to 8 days after seeding, the cells are ready to be used in experiments (P5, fig 2)

P1- P5: LAB MEDIA: fig 4.ai, pan from P1 to P5

B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.

· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Enno Klussmann: This cell culture system can be used to elucidate molecular mechanism underlying AVP-mediated water reabsorption and possibly other cAMP-dependent exocytic processes. In addition, the system is suitable for the discovery of new drug candidates and new drug targets for the treatment of diseases associated with dysregulation of AVP-mediated water reabsorption.  

1.2. Enno Klussmann: The procedure will be demonstrated by Dörte Faust, a PhD student in our lab and by Andrea Geelhaar and Beate Eisermann, two technicians from my laboratory. 

1.2.1. Interview style: Author saying the above (slated 1.1. and 1.2.)

1.2.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Preparation

2.1. Following the timeline seen here, coat the culture dishes with Collagen Type IV the day before the procedure.

2.1.1. Lab media: fig 1.ai, highlight the first column “Tue, Day -1, preparing the culture dishes”

2.2. The following day, prepare the medium and enzyme solutions. First, add supplements to freshly prepared DMEM medium.

2.2.1. WIDE: Talent walks up to lab bench

2.2.2. MED: Talent adds item to labeled DMEM medium. Text Overlay (1 % non-essential amino acids, 1 % ultroser, 500 µM DBcAMP, 20 U/mL nystatin, 0.25 µg/mL gentamicin, 4.5 g/l glucose in 600 mOsmol medium).

2.3. To prepare the enzyme solution, add 1 mg/mL hyaluronidase and 2.2 mg/mL collagenase to DPBS 

2.3.1. CU: Talent adds items to solution. Text overlay (1 mg/ mL hyaluronidase and 2.2 mg/ mL collagenase)
2.4. Filter sterilize the solution and store it in 50 mL Falcon tube. Prepare 1 mL of enzyme solution for every two kidney inner medullae digested. 

2.4.1.  CU: Talent filters solution

2.4.2. CU: Shot of the finished, labeled tube in the correct volume needed for the procedure

3. Cultivation of primary rat inner medullary collecting duct (IMCD) cells 

3.1. Dörte Faust “The most difficult aspect of this protocol is the dissection of the inner medullae. To ensure success, blood is drained from the animal before dissection, making the shimmery border between the inner & outer medulla easier to detect.”

3.1.1. MED: Talents looks up from bench and says the above

3.2.  After euthanasia, remove the kidneys and store them in the sterile DPBS prepared earlier. 

3.2.1. CU: Talent places kidneys into dish 
3.3. Working under sterile conditions, transfer the kidneys from the DPBS solution onto a sterile compress to remove any excess liquid. 

3.3.1. MED: Over the shoulder shot of talent transferring kidneys (demonstrating sterile conditions)

3.3.2. - deleted (shot within 3.4.1)
3.4. Next, with sterile forceps and scissors, remove the fatty kidney capsule. 

3.4.1. CU: Kidneys on sterile compress, then Talent removes fatty kidney capsule

3.5. While still fixed on the compress, make a cut near the longitudinal axis of the outer, or cortical, side. Make sure not to cut through completely, but to leave it in one piece, still connected in the renal pelvis.

3.5.1. ECU: Talent points to the correct location and then cuts as described

3.5.2.  use 3.4.1 2nd part: CU: (Talent demonstrates that the cut has not gone all the way through and is still connected )
3.6. Next, identify the shimmery, rose-colored outer medulla and the whitish, inner medulla. With curved scissors, carefully dissect the inner medullae away from the surrounding outer medulla. Place the tissue in the DPBS solution prepared earlier. 

3.6.1. ECU: Talent points at the outer and inner medulla (use Take2)

3.6.2. ECU: Talent cuts out the inner medulla (use Take2)
3.6.3. CU: Talent places tissue in dish (on ice)

3.7. Once all medullae are isolated and collected on ice, reduce the volume of DPBS to a level where they are just covered with buffer. Use a sterile razorblade to cut the medullae into cubes of approximately 5 mm3.

3.7.1. CU: Shot of all medulla in dish

3.7.2. MED: Talent reduces volume of DPBS

3.7.3. CU: Talent uses razor blade to cut tissue

3.8. Next, melt and round the sharp end of a sterile Pasteur pipette by holding it briefly into a flame. 

3.8.1. MED: Talent prepares pipette

3.8.2. CU of 3.8.1.
3.9. Once cooled, use this pipette to transfer the tissue suspension to a 50 mL Falcon tube containing the fresh, sterile enzyme solution prepared earlier.

3.9.1. MED: Talent transfers tissue to falcon tube

3.10. Place the tube in a water bath and incubate at 37 °C under continuous agitation for 1.5 to 2 hours.

3.10.1. MED: Talent places tube in water bath and starts the agitator. Text overlay (220 rpm)

3.11. After this time, pipette the mixture up and down several times with the round Pasteur pipette until the suspension becomes homogeneously turbid.

3.11.1. MED: Talent pipettes suspension

3.11.2. CU: Shot of the homogenous suspension

3.12. Once thoroughly homogenized, centrifuge the suspension for 5 min. Next, discard the supernatant, resuspend the pellet and centrifuge again. Repeat this washing step once more.

3.12.1. MED: Talent places suspension in centrifuge. Text overlay (300 x g and 16 °C).

3.12.2. CU: Talent removes sample from centrifuge

3.12.3. CU: Talent resuspends pellet (after supernatant has been removed)
3.13. Resuspend the cells in fully supplemented medium and seed them into culture dishes or micro-titer well plates. 

3.13.1. MED: Talent resuspends cells

3.13.2. MED: Talent transfers cells to plate

3.14. Directly after the seeding, isolated IMCD cells, as well as erythrocytes and cell debris, can be evaluated under the microscope.  This will provide an early idea of the number of cells isolated. 

3.14.1. MED: Talent places sample under microscope

3.14.2. LAB MEDIA: Labmedia 3.14 NEW_1.tif
3.15. After 24 hours, wash the cells with 600 mosmol DMEM and add fresh medium.

3.15.1. MED: Talent washes cells CU: and adds fresh medium (after washing)
3.15.2. deleted (recorded in 3.15.1)

3.16. During the next week, the cells should be washed 2-3 times.

3.16.1. MED: Talent washes cells 
3.17. The IMCD cells should be ready for experiments 6-8 days after seeding, when grown to confluence as can be seen here 

3.17.1. MED: Talent walks in and sits at scope

3.17.2. LAB MEDIA: Labmedia 3.17 NEW_1.tif
3.18. Dörte Faust: “Remember to incubate the cells in medium without DBcAMP and nystatin for 24 hours before starting the experiment. Otherwise, AQP2 will be located exclusively in the plasma membrane.”

3.18.1. MED: Talent looks up from microscope and says the above 

4. Results: IMCD cell expression

4.1. The successful cultivation of primary rat IMCD cells will result in a confluent monolayer 6-8 days after seeding (4.1.1). When stimulated with Arginine-vasopressin (AVP) or forskolin, AQP2 translocates from intracellular vesicles to the plasma membrane as seen here

4.1.1. LAB MEDIA: fig 2.ai, focus on the control panel

4.1.2. LAB MEDIA: fig 2.ai, pan over to the AVP and FSK panels

4.2. In addition, AQP2 expression in IMCD cells increases upon a 30 min challenge with AVP or forskolin, as shown in this western blot.

4.2.1. LAB MEDIA: fig 3.ai

INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/index/Details.stp?ID=1597

5. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.

5.1. Dörte Faust: Following this procedure, DNA/RNA isolation, immunoprecipitation, RT-PCR, Western blot analysis and immunofluorescence microscopy can be performed in order to analyze genes and gene products of inner medullary collecting duct cells.

5.2. Enno Klussmann: This cell culture system, which expresses endogenous proteins, is particularly attractive for use in unbiased screening approaches.

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, 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.  

1. – Fig 4.ai

2.1. – Fig 1.ai

4.1. – Fig 2.ai

4.2. – Fig 3.ai

3.14. – image/ video on the day

3.17. – image/ video on the day

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.

 2011, Journal of Visualized Experiments


