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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) N/A  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: Leica DMi 8
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.) 3.3-3.7, which details how pancreatic islets were “coated” by the nanocoating 
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.) 3.3-3.4: coating of islets
E.  Will the filming need to take place in multiple locations? (Y/N) N (should not be necessary unless there’s a campus relocation) If yes, how far apart are the locations? If the fluorescence microscope is required to be relocated as part of the core facility department, though it is highly unlikely. 
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 procedure is to achieve surface engineering of pancreatic islets using a heparin-incorporated starPEG nanocoating via pseudo-bioorthogonal chemistry between the N-hydroxysuccinimide groups of the nanocoating and the amine groups of the islet surface membrane. (Intro) 
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Chen Li: This method can help resolve major challenges in pancreatic islet transplantation, such as immune rejection, post-transplantation islet revascularization, and survival. 
1.2. Chen Li: The main advantage of this technique is that the “easy-to-adopt” approach enables surface engineering of living cells. By reshaping the cellular landscape of islets, this approach will improve graft function, survival, and ultimately the therapeutic efficacy of islet transplantation. 
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Chen Li: The implications of this technique extend toward cell-based therapies, because therapeutic outcomes of cell-based therapies are also limited by low cell retention and poor survival.  
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. **Chen Li: Demonstrating the procedure will be Jingyi Yang, a grad student from my laboratory.  

1.4.1. Interview style: Author saying the above 

1.4.2. 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)
2. Fabrication of Heparin-incorporated StarPEG Nanocoating

2.1. First, weigh out 0.69 grams of heparin and dissolve it in 2 milliliters of ice-cold deionized water in an eppendorf tube [1-MED]. 
2.1.1. Talent weighs out 0.69 grams of heparin
2.1.2. Talent puts heparin and 2 mL deionized water in an eppendorf tube. 
2.2. Dissolve 0.23 grams of NHS in 0.5 milliliters of ice-cold deionized water in an eppendorf tube. [1-MED-over the shoulder].
2.2.1. Talent adds deionized water and NHS to an eppendorf tube.
2.3. Then, dissolve 0.77 grams of EDC in 0.5 milliliters of ice-cold deionized water in a 50 mL conical tube. [1-MED].
2.3.1. Talent adds deionized water and EDC to a 50 mL conical tube.
2.4. Mix the NHS and EDC solutions in a 50 mL conical tube. [1-MED-over the shoulder].  
2.4.1. Talent adds NHS and EDC solutions to a new 50 mL conical tube.
2.5. After leaving the mixed solution at room temperature for 30 minutes, centrifuge it at 12000 rpm for 10 minutes to remove excess EDC and NHS. [1-MED].
2.5.1. Talent places solution in centrifuge, inputs the settings, and turns the centrifuge on. 
2.6. Following this, add 30 mL of cold ethanol to the solution and centrifuge at 12000 rpm for 10 minutes. [1-MED-over the shoulder-TXT]. 
2.6.1. Talent adds ethanol to solution and places it in the centrifuge. TEXT: Repeat 2x.
2.7. Now, add 1 mL of 10% starPEG-(NH2)8 to a 50 mL conical tube. Then, add 0.67 mL of 10% heparin-NHS solution to the same 50 mL conical tube.  (do not know how to pronounce – pronounced as “star-peg-amide-8”)
2.7.1. Talent adds the amine to a 50 mL conical tube. TEXT: 1 mL 10% starPEG-(NH2)8.

2.7.2. Talent adds heparin-NHS solution to 50 mL conical tube.
2.8. Place the mixed solution in an incubator at 25 degrees Celsius for 20 minutes to obtain a viscous, clear solution [1-MED-TXT]. 
2.8.1. Talent places solution in incubator. TEXT: See text for using FAM-heparin. 
3. Mouse Islet Surface Engineering with Heparin-PEG Nanocoating

3.1. Handpick 200 previously extracted mouse islets under a dissection microscope and transfer to a 1.5 milliliter tube [1-MED-over the shoulder-TXT]. 
3.1.1. Talent counts islets under the microscope and then transfers them to the tube. TEXT: See text for mouse islet extraction procedure.  
3.2. Add 500 microliters of PBS to the isletsand centrifuge at 1200 rpm for 1 minute at 4 degree centigrade [1-MED]. 
3.2.1. Talent adds PBS to the islets
3.2.2. Added shot: Talent places the tube in centrifuge and turns centrifuge on.
3.3. Remove the supernatant, add 250 microliters of the heparin-PEG solution, and place the mixture on ice for 10 minutes [1-MED-over the shoulder]. Pipette up and down to allow the islets to mix well with the heparin-PEG solution [2-CU].  
3.3.1. Talent removes supernatant from tube, adds heparin-PEG solution, and places tube on ice.
3.3.2. Tube containing mixture as talent pipettes islets up and down.
3.4. Following this, centrifuge the mixture at 1200 rpm for 1 minute. Then, remove the supernatant and add 500 microliters of PBS. Pipette up and down to mix well.. 
3.4.1. Talent places tube in centrifuge and turns centrifuge on.

3.4.2. Talent removes supernatant from tube and adds PBS.

3.4.3. Talent pipettes islets up and down in tube.
3.5. After centrifuging at 1200 rpm for 1 minute, remove the supernatant and keep the islets for further use. [1-MED-TXT]. 
3.5.1. Talent removes supernatant and places tube on ice. TEXT: FAM-heparin-PEG used for islet coating.  
3.6. Next, add 1 to 2 milliliters of RPMI 1640 supplemented with 10 percent FBS to the coated islets and transfer these islets into a non-charged sterile bacterial culture dish [1-MED-over the shoulder]. 
3.6.1. Talent adds RPMI to islets and transfers islets into bacterial culture dish. Show RPMI container label in frame if possible.
3.7. Finally, observe the morphology and fluorescence signals of the FAM-heparin-PEG coated islets under an inverted fluorescence microscope [1-LM].  
3.7.1. FAM 1.tif, FAM 2.tif, FAM 3.tif, BF 1.tif, BF 2.tif, BF 3.tif. Fluorescence and bright field images of FAM-heparin-PEG coated islets. If possible, show all six images. If not, show as many as possible. Show as pairs (FAM 1 and BF 1, FAM 2 and BF 2, FAM 3 and BF 3). 
4. Results: Characterization of Heparin-PEG Coated Mouse Islets
4.1. Characteristic heparin peaks corresponding to the hydroxyl groups were observed in the heparin-PEG nanocoating FT-IR spectrum [1-LM]. The decrease in amplitude of these peaks represents conjugation between the starPEG-(NH2)8 amide groups and heparin carbonyl group [2-LM]. The peak corresponding to the amide carbonyl stretching vibration was also reduced, indicating sufficient reaction between the heparin carboxylate groups with succinimidyl succinate and the starPEG-(NH2)8 amine [3-LM].
4.1.1. 56879fig2.jpg: Highlight peaks between 3300 and 3600 cm-1 in the blue Hep-PEG spectrum and red Heparin spectrum.
4.1.2. 56879fig2.jpg 

4.1.3. 56879fig2.jpg: Highlight peaks at 1650 cm-1 in the blue Hep-PEG spectrum and red Heparin spectrum.
4.2. Scanning electron microscopy data shows the highly interconnected porous structure of the heparin-PEG nanocoating, suggesting that it could be suitable for cell survival during in vivo delivery [1-LM]. 
4.2.1. 56879fig3.jpg.tif 

4.3. A thin layer of nanocoating, shown by green fluorescence, was evenly deposited across the surface of the coated islets without causing evident changes on islet volume or size [1-LM]. 
4.3.1. 56879fig4.jpg: Highlight or emphasize top left image.
4.4. Heparin-PEG coated mouse islets exhibited robust islet viability in culture [1-LM]. Significantly more advanced vascular formation was evident from islet endothelial cells that were co-cultured with heparin-PEG coated islets, indicated by elongated microvessel-like structures and network-like vascular structures [2-LM]. 
4.4.1. 56879fig5.jpg: Emphasize or only show figure B and highlight right two Heparinized islet images. 

4.4.2. 56879fig6.jpg: Highlight or emphasize right two Heparinized islet images.
4.5. A low level of insulin secretion was observed in all treatment groups when islets were perfused with a physiological salt solution supplemented with a sub-stimulatory level of glucose [1-LM]. When the islets were stimulated with a supra-physiological level of glucose, an increase in insulin secretion was observed [2-LM]. 
4.5.1. 56879fig7.jpg: Highlight white 2 mmol/L glucose bars in the graph.

4.5.2. 56879fig7.jpg: Highlight black 20 mmol/L glucose bars in the graph.
5. Conclusion (said by authors on camera)

5.1. Chen Li: Once mastered, the coating procedure can be done in minutes if it is performed properly to preserve islet viability.

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.

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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