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Questionnaire:
A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  
Can you record movies/images using your own microscope camera? (Y/N)___Y______   
B.   Software Usage: 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 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___________________________________________ 
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. (Please do not list entire sections.) ___________________________ 
E.  Will the filming need to take place in multiple locations? (Y/N) __N 

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal: (read by voice talent at JoVE) 

The overall goal of this protocol is to demonstrate an optimized passive optical clearing method that is suitable for use with human pancreas tissue. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)   
1.1. Elizabeth Butterworth: This method can help answer key questions in the neurobiology field relating to diabetes, by providing details on the innervation of islets. 
1.2. Katelyn Carty: The main advantage of this technique is that the clearing method ensures transparency of human pancreatic tissue for use in high-resolution confocal imaging.   
   

Protocol: (read by voice talent at JoVE)  
2. Pancreas Fixation and Hydrogel Embedding
2.1. To begin, fix a pancreas sample by placing it in freshly prepared 4% paraformaldehyde[1-MED-TXT] and incubate the sample at 4°C for 48 hours.[2-MED]
2.1.1. Talent places sample in PFA solution(TEXT: Fixed sample Size ≤ 1 x 1 x 2 cm)
2.1.2. Talent places sample/fixative in refrigerator.
2.2. After fixation, use a vibratome to section the tissue into 1 to 2 mm thick sections for further processing. [1-MED Over the Shoulder]
2.2.1. Talent sits at vibratome and cuts a few sections.
2.3. Next, chill a flask by placing it in a bucket with ice and then place the bucket on top of a magnetic stir plate. [1-MED] Make sure the flask is sitting flat and add a magnetic stir bar. [2-CU]
2.3.1. *Film as written
2.3.2. Talent adjusts the flask, adds a stir bar, and turns on the stir plate. Video editor: Use take 3
2.4. Pour 147.8 mL of ice cold distilled deionized water into the flask. [1-MED] Then, add 20 mL of 0.1 M PBS… 20 mL of an ice cold 40% acrylamide solution… 12.2 mL of a 16% paraformaldehyde solution, and 250 mg of VA-044 initiator. [2-CU] Mix the entire hydrogel solution for at least 10 minutes. [3-MED]
2.4.1. *Film as written
2.4.2. Talent adds the items in the order listed.
2.4.3. Talent turns on the stir plate.
2.5. Next, place a 15 mL conical tube in the ice next to the flask containing the hydrogel solution. [1-CU] Pipette 14 mL of monomer solution into the tube and add one piece of the fixed and sectioned tissue sample. Then, cap the tube. [2-CU]
2.5.1. *Film as written
2.5.2. Talent adds monomer solution, a piece of the sample, then caps the tube.
2.6. Incubate the sample in the monomer solution for 3 days at 4˚C while protected from light. [1-MED]
2.6.1. Talent places sample into the refrigerator and closes the door.
2.7. Following the incubation, place the sample on ice. [1-MED] Next, connect tubing to a nitrogen tank through a stopcock. [2-MED]
2.7.1. *Film as written
2.7.2. Talent connects tubing to the nitrogen tank.
2.8. While keeping the sample on ice, carefully use an 18-gauge hypodermic needle to pierce the cap of a conical tube containing the sample on one side. [1-CU] Insert the needle into the tube until it is under the surface of the liquid monomer solution.[2-ECU]
2.8.1. *Film as written
2.8.2. *Film as written
2.9. Then, use another 18-gauge hypodermic needle to puncture the opposite side of the cap, but do not allow it to become submerged in the solution so that it may act as a vent. [1-CU]
2.9.1. *Film as written
2.10. Connect the tubing from the nitrogen tank to the hypodermic needle submerged beneath the hydrogel [1-MED] and slowly turn on the nitrogen until it is bubbling steadily through the liquid. [2-CU-TXT]
2.10.1. *Film as written 
2.10.2. Focus on the end of the needle and show the proper bubbling rate. (TEXT: Bubble N2 for 10 minutes)
2.11. Once deoxygenated, quickly remove both needles and cover the cap with a paraffin film to prevent any further exchange of gasses between the tube and the environment. [1-CU]
2.11.1. Talent removes the needles from the tube.
2.12. Finally, place the sample in an incubator at 37°C for 3 hours to polymerize the hydrogel. [1-MED]
2.12.1. *Film as written
3. Tissue Clearing
3.1. After polymerization, pour away any of the remaining hydrogel.  Then, wash the sample in 3 to 5 exchanges of 0.01 M PBS for 15 min each wash step. [1-MED Over the Shoulder-TXT] Once washed, transfer the sample into a 50 mL conical tube containing 40 mL of clearing buffer.[2-CU-TXT]  
3.1.1. Talent pours of non-polymerized hydrogel solution and adds wash buffer. (TEXT: Be sure to dispose of the solution properly as chemical waste.) 
3.1.2. Talent transfers the sample to the clearing buffer. (TEXT: Clearing buffer: 4 % SDS at pH 8.5)
3.2. Incubate the sample in the clearing buffer at 37°C and change the sample to fresh clearing buffer every other day. [1-MED-TXT]
3.2.1. Talent places the tube in the incubator and closes the door. (TEXT: Incubate for a total of 2-8 weeks)
3.3. To check for proper clearing, hold the sample up to a light [1-CU] and ensure that the sample allows light through it, but retains some tan coloring in the exocrine regions. [2-ECU]
3.3.1. Talent lifts the sample up to a light.
3.3.2. Close-up of sample in the proper state.
3.4. Elizabeth Butterworth: “An over-cleared sample will appear frayed at the edges and the texture will be very soft when picked up with forceps. It is common for a sample to clear unevenly.“[1-INT]
3.4.1. Talent says the above statement interview style
4. Immunofluorescence Staining
4.1. Exchange the clearing buffer with 40 mL 0.01 M PBS and place the samples on a shaker at 60 rpms for one day at room temperature. [1-MED] Perform 4 to 5 buffer changes and let the final wash continue overnight.[2-MED-TXT]
4.1.1. Talent exchanges the buffer, places the sample on the shaker, and turns it on to 60 rpms.
4.1.2. Talent pours off the buffer, adds fresh, and places it back on the shaker. (TEXT: Rinse 4-5 times)
4.2. Next, prepare PACT staining buffer in a 2-mL flat bottom tube and add 2% normal serum to 1 mL of the base PACT buffer.[1-CU-TXTx2]   
4.2.1. Talent adds serum to the PACT staining buffer. (TEXT: PACT Buffer: 500 mL 0.01 M PBS, 50 mg sodium azide, 0.5 mL TritonX-100)(TEXT: Serum should be the same species as the secondary antibody)(Video Editor: Show the first text statement with the first half of the sentence, and the 2nd statement starting after the word “and”.)
4.3. Then, add approximately 5 times the standard amount of primary antibody to the staining buffer…[1-CU]  Using a spatula, remove the sample from the wash buffer and dab the excess buffer onto a paper towel.  [2-CU]
4.3.1. Talent adds Ab to the primary mixture.
4.3.2. *Film as written
4.4. Place the sample into the tube with the primary antibody solution and incubate it in the solution for 2 to 4 days at room temperature on a shaker at 60 rpm. [1-MED]
4.4.1. Talent transfers the sample to the primary antibody, places it on the shaker, and starts the shaker.
4.5. Following the incubation, remove the antibody solution and add 0.01 M PBS. [1-CU] Wash the samples thoroughly on the shaker at 60 rpm, changing to fresh buffer 4 to 5 times and leaving the final wash on the shaker overnight. [2-MED]
4.5.1. *Film as written
4.5.2. Talent removes the sample and changes the buffer to fresh.
4.6. Next, add the secondary antibody at 1:200 in the PACT staining buffer with 2% added serum. [1-CU] Use a spatula to remove the sample from wash buffer and dab the excess buffer off onto a paper towel.  Then, place the sample in the tube with a secondary antibody solution.[2-CU]
4.6.1. *Film as written
4.6.2. *Film as written
4.7. Protect the sample from light while incubating the sample at room temperature on a shaker at 60 rpms for 2 days. [1-MED]
4.7.1. Talent protects the sample from light, places on shaker, and starts the shaker.
4.8. Following the incubation, remove the antibody solution and replace it with 0.01 M PBS.  Wash the samples thoroughly on the shaker at 60 rpm, changing to fresh buffer 4 to 5 times and leaving the final wash on the shaker overnight. [1-MED]
4.8.1. Talent pours off the antibody solution, adds PBS, places the sample on the shaker, and turns the shaker on.
5. Mounting Samples for Imaging 
5.1. To begin, prepare the refractive index matched solution buffer by first weighing out 11 grams of non-ionic density gradient medium and carefully transferring it to a 50 mL conical tube.  [1-MED]
5.1.1. *Film as written
5.2. Then, add 5 mL of 0.02 M phosphate buffer using a spatula to release air from the powdered non-ionic density gradient medium. [1-CU]
5.2.1. *Film as written
5.3. If necessary, bring the volume up to 10 mL using more of the 0.02 M phosphate buffer, mix it with a spatula, and then scrape the excess off the spatula into the tube. [1-CU] Incubate the buffer at 37°C until it fully dissolves, inverting and gently mixing it periodically. [2-MED]
5.3.1. *Film as written Video editor: Use take 3
5.3.2. *Film as written
5.4. Transfer samples into the refractive index matched solution buffer and incubate them on the bench, protected from light, for 2 to 4 days before imaging.[1-CU]
5.4.1. Talent transfers samples to new buffer and covers.
5.5. Just before imaging, place a small amount of the refractive index matched solution into an 8-well coverslip bottom chamber slide…[1-CU] Then, add the sample to the well and cap the slide.  [2-ECU]
5.5.1. *Film as written
5.5.2. *Film as written
6. Results: Human Neuro-insular Network and 3D Schwann Cell Visualization
6.1. In the human pancreas, islets can be delineated by insulin, glucagon, and secretogranin 3 for beta-cells, alpha-cell, or all endocrine cells, respectively. Schwann cells appear white, and endocrine cells are shown stained by either insulin or glucagon. [1-LM]
6.1.1. Figure 2 a/b (Video Editor: Add a legend stating: Insulin: Red, Glucagon: Green, GFAP+: White.  Highlight the legend “GFAP+: White” with the words “Schwann cells appear white” and the legend part showing “Insulin: Red, Glucagon: Green” with the words “endocrine cells are shown stained by either insulin or glucagon” emphasizing each when mentioned.)
6.2. Nerves coursing next to blood vessels at the islet periphery stand out as white lines and extend into the islets. Here, contact between the Schwann cells and endocrine cells can clearly be seen. [1-LM]
6.2.1. Figure 2 a/b (Video Editor: Add a legend stating: Insulin: Red, Glucagon: Green, GFAP+: White.  Highlight the white “nerve/Schwann cells” in the inset of Figure 2a with the words “close proximity between the Schwann cells” and the red/green areas of the inset with the words “and endocrine cells can clearly be seen.”)
6.3. Here, a sample prepared using the methods shown in this video was stained for a vasoactive intestinal peptide and imaged using a light-sheet microscope. The nerve fibers are clearly seen in high resolution and are shown wrapping a duct in the foreground and a ganglion in the background.  [1-LM]
6.3.1. Figure 3b (Video Editor: Highlight the white bundle of stained cells marked by a “D” spanning the top left of the figure to the bottom middle with the words “are shown wrapping a duct in the foreground” and the part marked by the “G” with the words “and a ganglion in the background”.)

 
7. Conclusion (said by authors on camera) 

7.1. [bookmark: _GoBack]Elizabeth Butterworth: While attempting this procedure, it’s important to remember to use pancreas acinar regions that are free of major ducts and vessels. 
   

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.  

Insert your media filenames here.
56859_Campbell_Thompson Figure 1
56859_Campbell_Thompson Figure 2
56859_Campbell_Thompson Figure 3

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.
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