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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: ______________________________
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__2.3, 3.2, 3.5/6, 4.3-5________________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  ____excision of the pancreas and subsequent isolation of intact acini_(stages – 2 and 3)_________________________
1. Introduction (Schematic Overview and Interview)

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

Conceptual Narrative:
The overall goal of the following experiment is to assess the secretion capacity of isolated pancreatic acinar cells. (Intro)
This is achieved by first isolating intact acini from the murine pancreas. (P1)
Video editor, please show the animal first, then the brown pancreas, followed by the image of the acini on then right.

As a second step, the amylase secretion assay is performed, which evaluates the global secretory capacity of the acini. (P2)  

Next, (Video editor, please show A here) direct imaging of the secretion process is carried out, in order to obtain (Video editor, please show B here) the characterization of secretion at a sub-cellular resolution. (P3)
The results obtained offer the researcher a broad spectrum of tools to study pancreatic secretion, and by that identify novel participants in this multi-step process. (P4)
[image: image1.emf]
B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Erez Geron: The ex-vivo setup of pancreatic acini is advantageous as isolated acini retain many characteristics of the intact pancreas and can be manipulated and monitored more readily than in the whole animal. Using this setup, pancreatic secretion can be quantified by measuring the relative amount of amylase that was released following stimulation. Alternatively, secretion can be imaged live by the use of different sensors and dyes. Let’s start by seeing how to isolate pancreatic acini from the mouse pancreas.
Protocol (read by voice talent at JoVE):

2. Excision of the murine pancreas
2.1. Begin the procedure by preparing 300 ml of fresh KRBH (Text overlay: KRBH: krebs-ringer bicarbonate hepes; refer to the accompanying manuscript for composition). Then, oxygenate the KRBH medium for 30 minutes. Aliquot 5-10 ml of medium. Add STI and BSA (Text overlay: STI: Soy-bean trypsin inhibitor, BSA: bovine serum albumin) to the resuspension and digestion mediums and bring them to 37 °C.  
2.1.1. MED-over the shoulder:  Talent places 300 ml KRBH of resuspension medium on the bench.  Text overlay: KRBH: krebs-ringer bicarbonate hepes; refer to the accompanying manuscript for composition.

2.1.2. MED-over the shoulder:  Talent places oxygen tubing in the KRBH medium.
2.1.2A [added]  Talent aliquots 10 ml of resuspension medium into a sonication vial 

2.1.3. C.U  The KRBH medium as STI and BSA are added to it.  Text overlay: STI: Soy-bean trypsin inhibitor, BSA: bovine serum albumin.
2.1.3A [added] CU: The digestion medium as STI, BSA and Collagenase are added to it.
2.1.4. MED:  Talent places the resuspension and digestion mediums in a water bath. 
2.2. Next, place the sacrificed animal on its back on the dissection pad, and clean the abdominal surface with ethanol.  Make an incision on the abdominal skin and subcutaneous layer, and identify the liver, stomach, intestine, pancreas and spleen.
2.2.1. MED-over the shoulder:  Talent places the sacrificed animal on its back on the dissection pad.

2.2.2. CU:  The animal as its abdominal surface is cleaned with ethanol.
2.2.3. CU:  The animal as an incision is made on the abdominal skin and subcutaneous layer.
2.3. After that, using two blunt forceps to pull out the small intestine from its proximal end, which is near the exit from the stomach.  Subsequently, separate the pancreas from the intestine and retain it within the body cavity.  A pink/white connective tissue should be seen once reaching the large intestine.
2.3.1. CU:  The animal as the small intestine is pulled out from its proximal end near the exit from the stomach.
2.3.2. [combined with 2.3.1]  CU:  The pancreas as it is separated from the intestine. 
2.3.3. CU:  note – talent first points to the connective tissue and then to the pancreas. The body cavity as talent pointing at the pink/white connective tissue with forceps.
2.4. Then, clear as much pancreatic tissue as possible without collecting fat or connective tissue. Remove the pancreas by detaching it from the spleen and stomach, and cutting the abdominal blood vessels beneath it.
2.4.1. CU:  The animal as the pancreatic tissue is cleared.

2.4.2. MED-over the shoulder:  Talent removes the pancreas by detaching it from the spleen and stomach, and cutting the abdominal blood vessels beneath it.

3. Collagenase digestion

3.1. Rinse the pancreas a few times in 37°C resuspension medium.  Remove the remaining parts of the non-pancreatic tissues.  After that, immerse the pancreas in 5mL of pre-heated digestion medium in a 20mL scintillation vial.  Mince the pancreas into 1-3mm pieces. 
3.1.1. MED-over the shoulder:  Talent rinses the pancreas in 37°C resuspension medium.  
3.1.2. MED-over the shoulder CU:  Talent removes the remaining parts of the non-pancreatic tissues.
3.1.3. CU:  The pancreas as it is immersed in the digestion medium in a 20mL scintillation vial.
3.1.4. CU:  The pancreas as it is minced in to 1-3mm pieces.

3.2. Next, place the vial in a heated water bath.  To accelerate digestion, pipette the digested tissue up and down once every few minutes.   Then, transfer the digested tissue into a 50mL tube and terminate digestion by adding 40mL of resuspension medium. 
3.2.1. MED:  Talent places the vial in a heated water bath.

3.2.2. MED-over the shoulder:  Talent pipettes the digested tissue up and down.
3.2.3. CU:  The pancreatic tissue is poured into a 50mL tube filled with 40mL of resuspension medium.
3.3. Subsequently, filter the suspension through a coarse (Text overlay: ~1mm) metal mesh into a fresh tube.  Then, centrifuge the flow-through at 100 × g for 3 minutes.
3.3.1. MED-over the shoulder:  Talent filters the suspension through a coarse metal mesh into a fresh tube.  Text overlay: ~1mm.

3.3.2. CU:  The suspension as it is placed in the centrifuge.
3.4. After that, discard the supernatant and resuspend the digested pancreas in 50mL of resuspension medium.  Filter the suspension through a 70 or 100µm nylon mesh and centrifuge again as before. 
3.4.1. MED-over the shoulder:  Talent resuspends the digested pancreas in 50mL of resuspension medium.
3.4.2. CU:  The suspension as it is filtered through a 70 or 100µm nylon mesh.
3.5. In order to remove floating, damaged acini, discard the supernatant and resuspend the pancreatic tissue in 3-5mL of resuspension medium.  
3.5.1. MED-over the shoulder:  Talent discards the supernatant.

3.5.2. MED-over the shoulder:  Talent resuspends the pancreatic tissue in 3-5mL of resuspension medium.

3.6. Apply 1mL portions of the pancreatic acini into 15mL conical tubes filled with 7mL of resuspension medium.  Then, allow the acini to settle for 2–3 minutes. Collect the acini that have settled at the bottom of the tube with a 1-mL pipette, and repeat this step 2-3 times.    
3.6.1. MED-over the shoulder:  Talent applies 1mL pancreatic acini into a 15mL conical tube filled with resuspension medium.
3.6.2. CU:  The acini as they are settled.

3.6.3. MED-over the shoulder:  Talent collects the acini at the bottom of the tube with a 1-mL pipette.
4. Amylase secretion assay
4.1. In this procedure, use at least three replicates for each experimental condition to be examined, and add a set of replicates to determine the total cellular amylase content (Text overlay: ‘Total’ sample) and a set for the amylase activity of the medium (Text overlay: ‘‘Zero’ sample).  Label a multi-well plate in which the assay will be conducted and two sets of microtubes for each of the replicates to be used. 

4.1.1. MED-over the shoulder:  Talent labels a multi-well plate and two sets of microtubes.  Text overlay: ‘total’ sample.  Text overlay: ‘zero’ sample. pre-labeled microtubes
4.2. Wash the acini twice in 30mL of KRBH resuspension medium, and incubate them in it for 30 minutes at 37°C.  Afterward, add a 10µl drop of secretagogue to the multi-well plate.
4.2.1. MED-over the shoulder:  Talent washes the acini in 30mL of KRBH resuspension medium.

4.2.2. MED:  Talent places the acini in the water bath. 

4.2.3. MED-over the shoulder:  Talent adds a 10µl drop of secretagogue to the multi-well plate.
4.3. Then, wash and resuspend the acini in resuspension medium.  Ensure that the acini are distributed homogenously in the suspension and aliquot equal amounts of suspension into the multi-well plate and the ‘total’-labeled microtubes. Incubate the plate in a water bath under mild agitation (Text overlay: ~50 RPM) for 30 minutes at 37 °C. 
4.3.1. MED-over the shoulder:  Talent resuspends the acini in resuspension medium. 

4.3.2. CU:  The multi-well plate and the ‘total’-labeled microtubes as equal amounts of suspension are aliquot into them.

4.3.3. CU:  The multi-well plate as it is placed in a water bath under mild agitation.  Text overlay: ~50 RPM.
4.4. During incubation, produce the ‘total’ and ‘zero’ samples by first centrifuging the ‘total’ microtubes for a few seconds at 5,000 × g.  Next, transfer 50µl of supernatant to the ‘zero’-labeled microtubes and place them at 4°C. 
4.4.1. MED:  Talent places the ‘total’ microtubes in the centrifuge.

4.4.2. MED-over the shoulder:  Talent transfers 50µl supernatant to ‘zero’-labeled microtubes.
4.5. Lyse the acini in the ‘total’ samples by adding Triton X-100 to the microtubes to reach a final concentration of 1%.  Vortex the microtubes vigorously.  Then, collect most of the acinar suspension into the first set of the pre-labeled microtubes.  
4.5.1. MED-over the shoulder:  Talent lyses the acini in the ‘total’ samples by adding Triton X-100 to the microtubes.

4.5.2. CU:  A microtube as it is vortexed vigorously.

4.5.3. [moved] MED-over the shoulder:  Talent collects the acinar suspension into a pre-labeled microtube.

4.6. At the end of the incubation period, collect the acinar suspension into the first set of the pre-labeled microtubes. Centrifuge the microtubes for a few seconds at 5,000 × g.  Next, transfer the supernatant into the second set of the pre-labeled microtubes.  These microtubes contain the secreted amylase which can be assayed by a commercial kit.
4.5.3
[moved] MED-over the shoulder:  Talent collects the acinar suspension into a pre-labeled microtube.
4.6.1. MED:  Talent places the mcirotubes in the centrifuge.

4.6.2. MED-over the shoulder:  Talent transfers the supernatant into the second set of the pre-labeled microtubes.
4.6.2A  [added] CU: ice basket with microtubes
5. Live imaging of pancreatic secretion
5.1. For imaging, prepare freshly oxygenated resuspension medium and bring it to 37ºC.  Set the microscope, and adjust the temperature controller to 37ºC.
5.1.1. MED-over the shoulder:  Talent places the oxygen tubing in the resuspension medium.

5.1.2. CU:  The temperature controller as it is adjusted to 37ºC.
These two stages are redundant, we shot them but they can (and should) be omitted.
5.2. Wash the acinar cells in 30mL of resuspension medium and place them in a glass or plastic slide.  Transfer the slide to the microscope. Add secretagogue drop-wise, or using a perfusion chamber during, or immediately prior to, the initiation of imaging.  Then, image the acini with clear morphology and avoid imaging the acini which display basolateral blebs or intracellular vacuoles. 
5.2.1. MED-over the shoulder:  Talent places the acinar cells in a glass or plastic slide.
5.2.2. MED:  Talent places the slide under the microscope.

5.2.2A. [added] long shot similar to 5.2.2 

5.2.3. MED-over the shoulder:  Talent adds secretagogue drop wise to the slide.
5.2.3A. [added] long shot similar to 5.2.3 

5.2.4. SCREEN:  A screen movie to show the imaging of acini with clear morphology.
6. Results:   Assessing the secretory capacity of pancreatic acinar cells
6.1. (Video editor, zoom in A, B) The properly isolated pancreatic acini display a stereotypic morphology; their basolateral domains appear round and devoid of blebs, while their apical domains are surrounded by hundreds of secretory vesicles and appear darker (Video editor, add yellow arrow to B).  (Video editor, zoom in C, D) Cell debris and components of the pancreatic ductal system can be detected at early stages of acini isolation (Video editor, add yellow arrow to C). (Video editor, zoom in E, F) Improper isolation results in the generation of basolateral blebs (Video editor, add yellow arrow to E) and the breakage of cells, which discharge their digestive enzymes into the medium (Video editor, add yellow arrow to F). 
6.1.1. LAB_MEDIA:  51799_Geron_Figure 2
6.2. Live imaging of acini allows clear identification of the basolateral and apical domains of acinar cells. Lipophilic dye (Text overlay: red) can be used for distinguishing between the narrow apical domains and the lateral and basolateral aspects of the cells.
6.2.1. LAB_MEDIA:  51799_Geron_Video S1
7. Conclusion (said by authors on camera)

7.1. Erez Geron: The ex-vivo setup of the exocrine pancreas offers an accessible mean to study polarized secretory epithelia. The key methodical step is to isolate intact pancreatic acini without significant signs of cell damage and mortality. Once this is achieved, assessment of global secretion capacity by the amylase secretion assay is fairly straightforward. Direct imaging of secretion, on the other hand, requires more experience with the tissue, but is manageable with time. 
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.  

Insert your media filenames here.

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.
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