Submission ID #: 50391

Editor Name: Bridget Colvin
Videographer name: Micah Wolfe
Film Date: 3-20-13
Authors and Affiliations: Abrahim I. Orabi, Kamaldeen A. Muili, Dong Wang, Sohail Z. Husain, Rangos Research Center, Pittsburgh, PA and Pediatric Gastroenterology, Hepatology, and Nutrition, Children’s Hospital of Pittsburgh of UPMC, Pittsburgh, USA

Title: Preparation of pancreatic acinar cells for the purpose of calcium imaging, cell injury measurements, and adenoviral infection
Author Correspondence: abrahim.orabi@chp.edu, kamaldeen.muili@chp.edu, donny.dw@gmail.com, sohail.husain@chp.edu
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) ____No_____ If yes, please list make and model of your microscope: We will submit a short movie clip of live cell Ca2+ signaling for you to integrate into the final production

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____No____ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps_Steps 2.4-2.6, and 2.9-2.10

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  The cell preparation. Specifically, fine mincing and rigorous filtering of the cells through the mesh. These steps must be done delicately in order to obtain fine, yet viable acinar cells. 

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 isolate and infect primary acinar cells for the purpose of measuring cytosolic calcium levels and cell injury. (Intro) This is accomplished by first isolating whole mouse pancreas tissue and mincing the tissue in collagenase buffer. (P1) In the second step, the minced tissue is briefly incubated in collagenase buffer at 37°C. (P2) Next, the cells are filtered and then resuspended in culture media. (P3) In the final step, the cells are plated for cell injury, calcium measurements, or adenoviral infection. (P4) Ultimately, LDH leakage, subcellular calcium fluorescence, and adenoviral fluoresence, can be measured to determined cell toxicity, changes in calcium levels, and adenoviral infection efficiency, respectively. (P5)
from JoVE schematic v2.tif
(P1) Show black mouse, have orange pancreas appear and then move away from mouse, scissors come in and mince pancreas into little orange pieces
(P2) for “briefly incubated in collagenase buffer” show little orange pieces, then have P2 text appear and orange pieces break up into smaller, many more lighter orange pieces
(P3) minced bigger cloud of pieces move into one conical tube containing blue “media”, then tube is capped with orange cap
(P4) with “cell injury assay”, show arrow to cell injury assay plate graphic and text, with “calcium measurements” show round pink plate with clear ovals that turn to green ovals; with “adenoviral infection” show adenoviral infection plate and text
(P5) with “cell toxicity” show Slide5.tiff; with “changes in calcium level” show Slide3.tiff; with “adenoviral infection efficiency” show (P5) black image with fluorescent green outlines at bottom of adenoviral infection column
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. Sohail Husain: The main advantage of this technique is that it provides a sensitive method by which to measure acinar cell cytotoxicity and calcium signals. In addition, it allows for reliable infection of pancreatic acinar cells with adenovirus.   

1.2. Kamaldeen Muili: The implications of this technique extend toward the therapy of acute pancreatitis, because it allows for rapid and thorough screening of potential biochemical pathways that may play critical roles in the pathogenisis of this disease.  

1.3. Abrahim Orabi: Visual demonstration of this method is critical as the cell preparation and calcium measurement procedures are difficult to learn. They require a delicate and precise technique, as well as some experience with confocal microscopy.   

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. Preparing pancreatic acinar cells for calcium imaging
2.1. Before starting the experiment, first immerse 22x22 mm coverslips in two parts nitric acid and one part hydrochloric acid. After 2 hours, decant the slides with deionized water.

2.1.1. WIDE: Talent immersing coverslips into acid wash (TEXT: Acid wash: 2x HNO3 : 1x HCl, 2h)
2.1.2. MED/CU: Few seconds of Talent rinsing at least one coverslip with water (TEXT: Store coverslips in 70% EtOH until use) (Multiple takes; shot will be used again)

2.2. After euthanization, clean the animal’s abdominal surface with 70% ethanol. After exposing the abdominal cavity by laparotomy, dissect out the pancreas and immediately place the organ into a 15 ml conical tube containing 6 ml of collagenase digestion buffer. 
2.2.1. CU (shot of animal’s abdomen only): Few seconds of abdomen being cleaned with ethanol

2.2.2. CU (shot of animal’s abdomen only): Shot of open abdominal cavity, and then pancreas being lifted out of abdomen

2.2.3. CU: Shot of pancreas dropping into collagenase buffer in conical tube

2.3. Then transfer the entire contents of the tube into a weigh boat and dissect away any large pieces of fat or visible blood vessels.
2.3.1. MED – over the shoulder: Talent pours contents into weigh boat and begins dissecting away fat (Videographer: Split into separate shots as necessary)

2.4. After removing all but about 1 ml of collagenase, use fine dissection scissors to mince the pancreas until the resulting solution appears evenly dispersed. Then transfer the minced product to a 125 ml Erlenmeyer plastic flask
2.4.1. CU: Shot of weigh boat with ~1ml of collagenase and tissue, then few seconds of pancreas being minced (TEXT: Mince ~5 min)

2.4.2. MED: Talent adding minced product to flask
2.5. Shake the flask in a 37°C water bath at 90 rpm for 30 min. During this time, rinse the 22x22 mm acid-washed coverslips with deoinized water. Then dry the coverslips and place them on top of a flat surface lined by laboratory film. 
2.5.1. MED/CU: Few seconds of flask shaking in water bath (TEXT: 30 min, 90 rpm, 37°C) (Multiple takes; shot will be used again)
2.5.2. Use 2.1.2. Few seconds of at least one coverslip being rinsed 

2.5.3. MED: Talent dries at least one coverslip and places it on top of laboratory film where other coverslips are already set to dry
2.6. When the 30 min digest is complete, transfer the suspension back to the 15 ml conical tube. After allowing the cells to settle, carefully pipette out the collagenase digestion buffer and replace it with 6 ml of freshly-prepared bovine serum albumin incubation buffer. 

2.6.1. MED: Talent transferring suspension back to tube 
2.6.2. CU: Shot of tube with settled cells, then few seconds of digestion buffer being carefully removed

2.6.3. CU: Shot of tube with no collagenase, then BSA buffer being added to tube [TEXT: See protocol text for bovine serum albumin (BSA) buffer preparation details].
2.7. Then vigorously shake the tube by hand for 10 seconds in order to disperse the cells into smaller clusters. Immediately after shaking, remove any large, floating debris from the unsettled media. 
2.7.1. MED: Few seconds of Talent vigorously shaking tube

2.7.2. CU: Shot of at least one piece of floating debris being removed
2.8. After allowing the remaining cells to settle, exchange the media with fresh BSA incubation buffer. Then remove the BSA incubation buffer and replace it with freshly-prepared HEPES incubation buffer.
2.8.1. MED: Talent adds buffer to tube

2.8.2. CU: Last aliquot of buffer being removed, then HEPES being added to tube (TEXT: See protocol text for HEPES incubation buffer preparation details)
2.9. Now dilute the calcium-dye to a final concentration of 7.5 (M in freshly-prepared BSA-free HEPES incubation buffer, and then plate 500 (l of this suspension onto each of the 22x22 mm coverslips.
2.9.1. MED: Talent adds last adds dye to tube, then transfers 500 (l of suspension onto at least one coverslip (Videographer: Split action into separate shots as necessary) (TEXT: See protocol text for BSA-free HEPES buffer preparation details) 
3. Measuring calcium in pancreatic acinar cells

3.1. To measure the calcium concentration in the pancreatic acinar cells, begin by using fine tweezers to carefully grasp one coverslip containing cell suspension at its edge. 
3.1.1. WIDE: Talent reaching to pick up coverslip with fine tweezers

3.1.2. CU: Shot of coverslip with suspension being grasped at edge with fine tweezers
3.2. Tilt the coverslip a 45° angle, allowing the excess buffer to run off. Then place the coverslip on top of the rubber gasket with the cells on top of the coverslip and assemble the chamber.

3.2.1. CU: Shot of coverslip being tilted and buffer running off

3.2.2. CU: Shot of coverslip being placed on top of rubber gasket

3.2.3. MED: Few seconds of Talent assembling chamber
3.3. Next secure the perfusion chamber to the stage and insert the tubing containing the buffer into the first inlet of the chamber. Turn on the syringe containing the buffer and allow the buffer to perfuse over the entire surface of the coverslip. 
3.3.1. MED: Few seconds of perfusion chamber being secured to stage

3.3.2. CU: Few seconds of tubing containing buffer being inserted into first inlet of chamber

3.3.3. CU: Shot of syringe containing buffer being turned on (Videographer: Combine 3.3.3. and 3.3.4 as appropriate)

3.3.4. CU: Shot of buffer perfusing over surface of coverslip (Videographer: Combine 3.3.3. and 3.3.4 as appropriate)
3.4. Once the buffer has reached the opposite end of the chamber, insert a vacuum line into the vacuum inlet. Then, to visualize the cells, using either a 200X or 400X, 1.4 numerical aperture objective and an argon laser, excite the Fluo-4AM dye at a wavelength of 488 nm. 
3.4.1. CU: Shot of vacuum line being inserted into vacuum inlet (TEXT: Insert any other tubes into appropriate positions)
3.4.2. LAB MEDIA: video v3.avi
4. Preparation of pancreatic acinar cells for cell injury assays
4.1. To prepare the pancreatic acinar cells for the cell injury assays, begin by transferring the pancreas to a clean weigh dish. Use a 30.5 gauge needle to insufflate the tissue with 1 ml of freshly-prepared collagenase buffer. 
4.1.1. WIDE: Talent places pancreas on clean weigh dish

4.1.2. CU: Few seconds of needle insufflating tissue (TEXT: See protocol text for collagense buffer preparation details)

4.2. After mincing and digesting the tissue as just demonstrated, remove the flask and allow the cells to briefly settle. Then replace the supernatant with 5 ml of fresh collagenase buffer. 
4.2.1. Use 2.5.1. Flask shaking in water bath (TEXT: 5 min, 90 rpm, 37°C water bath)

4.2.2. CU: Flask being placed onto bench for cells to settle

4.2.3. CU: Flask with no supernatant, then fresh collagenase buffer being added to flask

4.3. After shaking the tissue for an additional 35 minutes, use a transfer pipette to vigorously resuspend the digest until the suspension appears homogeneous with no obvious cell clumps. 
4.3.1. CU: Shot of digest being resuspended with transfer pipette

4.4. Next pipette the cell suspension through a pre-wet nylon mesh into a conical flask. Then use an additional 3 ml of fresh DMEM F-12 media with collagenase to vigorously pipette the suspension through the mesh to force through any remaining cells.
4.4.1. CU/WIDE: Few seconds of cell suspension being passed through wet nylon mesh into conical flask (Multiple takes; shot will be used again)

4.4.2. CU: Few seconds of suspension being pipetted through mesh with DMEM
4.5. Now add another 6-10 ml of DMEM F-12 media to the flask. After resuspending the cells in fresh DMEM F-12 media, plate 500 (l of the cell suspension into each well of a 48-well tissue culture plate. 
4.5.1. MED: Talent adds DMEM to flask (TEXT: Allow cells to settle 2-3 min)

4.5.2. MED: Talent adds 500 (l to at least one well of 48 well plate

4.6. The cells should resemble the cells in these representative images:

4.6.1. LAB MEDIA: Slide2.TIF
4.7. After allowing the plate to shake in the water bath for another 5 minutes, stimulate the cells with varying agonists. After 2-4 hours, carefully remove and flash freeze a 100 (l aliquot of the cells in liquid nitrogen.
4.7.1. MED: Talent adding at least one agonist to at least one well

4.7.2. CU: Shot of aliquot being removed 

4.7.3. CU: Shot of aliquot being flask frozen (TEXT: Flash freeze remaining cell suspensions as demonstrated)

5. Measuring lactate dehydrogenase leakage
5.1. To measure the lactate dehydrogenase leakage, or LDH, first reconstitute the LDH substrate that is provided in the kit with 12 ml of the provided assay buffer.  
5.1.1. WIDE: Few seconds of Talent reconstituting LDH substrate

5.1.2. CU: Shot of LDH kit
5.2. Then warm the frozen cell suspension and media samples in a water bath at room temperature. When the samples are thawed, plate 50 (l of each media sample into a 96-well plate.
5.2.1. MED: Talent placing suspension and samples into water bath

5.2.2. MED – over the shoulder: Talent plates a few samples into a few wells
5.3. Now dilute the cell suspension from 10X lysis buffer to a final concentration of 1X. Then vortex the cell suspension briefly and incubate the cells at 37°C for 60 min.
5.3.1. MED: Talent adds lysis butter to cell suspension

5.3.2. CU: Few seconds of suspension being vortexed

5.3.3. MED: Talent placing suspension at 37°C
5.4. Next plate 50 (l of the 1:10 diluted, lysed cells into each well of a 96 well plate, add 50 (l of reconstituted substrate to each well, and incubate the plate in the dark at room temperature. 
5.4.1. CU: Shot of a few wells being plated with lysed cells

5.4.2. MED: Talent adds substrate to last well(s), then covers plate (Videographer: Split action into separate shots as necessary)

5.5. After half an hour, add 50(l of the provided stop solution to each well to stop the reaction. Measure the absorbance at 490 nm. 
5.5.1. MED – over the shoulder: Talent adding stop solution to a few wells

5.5.2. MED: Talent placing plate into spectrophotometer/plate reader
6. Infecting pancreatic acinar cells with adenovirus 
6.1. To infect the pancreatic acinar cells with adenovirus, after filtering the digested the pancreatic tissue but before flash freezing the cells, add 107 infectious units of adenovirus to the cell suspension and incubate the co-culture for 30 min at 37°C.
6.1.1. Use 4.4.1. WIDE shot of Talent filtering cells

6.1.2. MED: Talent adding adenovirus to cell suspension

6.1.3. CU: Shot of cells being placed in incubator (TEXT: AdV, 30 min, 37°C)
6.2. Then evenly plate 2 ml of the cell suspension in each well of a 6 well plate.

6.2.1. MED – over the shoulder: Talent plates at least one well with 2 ml of cell suspension  (TEXT: Cells should be adequately infected within 6-18 hr)
7. Results:
7.1. These images show acinar cells prepared for calcium measurements, as visualized at a 630X magnification. The cells were first visualized under bright field microscopy. They were then loaded with the calcium dye Fluo-4 and visualized using fluorescence microscopy. 
7.1.1. LAB MEDIA: Slide1.TIF (Video Editor: with “first visualized under bright field microscopy” please highlight the top row of images; with “visualized using fluorescence microscopy” please highlight the bottom row of images)

7.2. Here an example of acinar cell calcium measurements in response to physiologic stimuli is shown. The acinar cells were loaded with the calcium dye Fluo-4 and perfused with the acetylcholine analogue carbachol. The cells responded in the form of a calcium wave that initiates in the apical region and propagates to the basolateral region.
7.2.1. LAB MEDIA: Slide3.TIF (Video Editor: with “initiates in the apical region” please highlight/indicate the top right red area in the “2” image; with “propagates to the basolateral region” please highlight/indicate the bottom left red region in image “3”)

7.3. Representative tracings shown in this figure demonstrate the typical peak-plateau pattern commonly observed with 1 uM carbachol. 
7.3.1. LAB MEDIA: Slide4.TIF
7.4. Conversely, using sub-maximal doses of the cholecystokinin (Pronounce: http://www.howjsay.com/index.php?word=cholecystokinin) analogue caerulein (Pronounce: http://www.howjsay.com/index.php?word=cerulein) yields oscillatory calcium responses.
7.4.1. LAB MEDIA: Slide4.tiff (Video Editor: with “yields oscillatory calcium responses” please highlight the white squares in the 50, 100, and 150 sec images as well as the highlight/indicate the data wave in the graph)
7.5. In this figure, the concentration-dependent increases in LDH leakage in the presence of caerulein, carbachol, or the bile acid Taurolithocholic acid-3 sulfate, or TLCS, can be observed. The concentrations necessary to induce maximal leakage of LDH are consistent with those required to induce intra-acinar protease activation and pathologic calcium signaling, suggesting that these events may lead to injury. 
7.5.1. LAB MEDIA: Slide5.tiff (Video Editor: with “LDH leakage” please highlight/indicate the “%LDH release” text on the y-axes of the graphs; with “caerulein, carbachol, or the bile acid Taurolithocholic acid-3 sulfate” please indicate the appropriate x-axis text labels; with “concentrations necessary to induce maximal leakage” please indicate the far most right data bars [with the asterixes] in each graph)
7.6. In this experiment, the acinar cells were infected with a luciferase reporter adenovirus, which is driven by the promoter for a downstream calcineurin effector, nuclear factor of activated T cells, or NFAT. These representative data validate the infection method, demonstrating concentration- and time-dependent increases in NFAT-luciferase activity in the presence of TLCS.

7.6.1. LAB MEDIA: Slide6.TIF (Video Editor: with “luciferase … or NFAT” please highlight the “NFAT-luciferase Activity” text above each graph; with “demonstrating concentration” please highlight the x-axis text and the black data bar in the top graph; with “and time-dependent increase” please highlight the x-axis text and the black data line in the bottom graph)
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
8. 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.
8.1. Abrahim Orabi: Once mastered, if it is performed properly, this technique can be done in 4-6 hours depending on the conditions being tested.

8.2. Kamaldeen Muili: While attempting this procedure, it’s important to remember to be very meticulous during the cell preparation steps, as primary acinar cells can be difficult to work with.

8.3. Sohail Husain: After watching this video, you should have a good understanding of how to isolate primary acinar cells for the purpose of measuring cytosolic calcium levels and cell injury. In addition, you should be able to reliably infect these cells with adenovirus.

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.  
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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.
bc( 2011, Journal of Visualized Experiments


