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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.6., 3.1., 3.10., 3.12., 3.18.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 3.10., 3.12. To ensure success of the technic, it is important to have bigger omenta thanks to insulin treatment and weight gain. Then for the procedure itself, it is important to ensure the right placement of the needle inside the tissue. 
E. Will the filming need to take place in multiple locations? N
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the significance of your method to the viewer. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Elisa Maillard: This method can help answer key questions in the cell therapy field, such as can islet transplantation be optimized by the hOMING surgical technique? 

1.2. Elisa Maillard: The main advantages of this technique are that it is simple, fast, and tuneable and that the biomaterial validation is also very rapid.   

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

1.3. Anaïs Schaschkow: Visual demonstration of the needle placement is critical to ensuring a proper graft injection inside the omentum, as an incorrectly-positioned needle could result in islet leakage.   

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving animal subjects have been approved by the Ministère de l’enseignement supérieur et de la Recherche, France.
Protocol: (read by voice talent at JoVE)
2. Diabetes Induction and Insulin Pellet Implantation
2.1. To induce diabetes, inject 75 mg/kg of streptozotocin intraperitoneally into each 6-week-old, 150-190-gram, Lewis recipient rat [1-WIDE] and check the diabetes status by daily blood glucose measurement for the first four days after injection [2-MED].
2.1.1. Talent injecting rat

2.1.2. Talent adding test strip to glucose monitor and  Measure of high glycaemia (Hi mg/dl)
2.2. When the rats exhibit a glycemia over 2 g/L, subcutaneously inject 6 units of long-acting insulin per day to prevent diabetes complications and weight loss [1-CU] and include rats in the experimental cohort when two measures of the tail vein blood glucose level are greater than 4-5 g/L for 2 consecutive days with a C-peptide level over 200 picomolar [2-MED-TXT].
2.2.1. Rat skin being injected, with insulin container label visible in frame as possible

2.2.2. Talent placing rat into cage or exchanging cage card on rat cage to indicate experimental group (TEXT: Glycemia measured by glucometer; C-peptide measured by ELISA)

2.3. For pellet implantation, confirm a lack of response to toe pinch in the an anesthetized, diabetic, recipient animal [1-ECU-TXT] and clean the neck with povidone iodine [2-CU].

2.3.1. Toe being pinched (TEXT: Anesthesia: 3% isoflurane)

2.3.2. Neck being cleaned

2.4. Shave the implantation area [1-CU] and clean the exposed skin with additional povidone iodine [2-CU].

2.4.1. Neck being shaved

2.4.2. Neck being cleaned

2.5. After 3 minutes, sterilize 1.5 insulin pellets in a 1:5 povidone iodine solution [1-MED-TXT] and use a 16-gauge trocar to pierce the exposed neck skin [2-CU].
2.5.1. Talent adding pellet(s) to solution (TEXT: 1.5 pellets = 3 U/200 g)

2.5.2. Skin being pierced

2.6. Then use the guide and stylet to insert the pellets [1-ECU] and suture the opening with a single point [2-CU].

2.6.1. Pellet(s) being inserted

2.6.2. Suture being placed

2.7. Clean the stitch with more povidone iodine [1-CU] and allow the rat to recover in a cage with monitoring and food to avoid hypoglycemia [2-MED-TXT].

2.7.1. Stitch being cleaned

2.7.2. Talent placing food into cage (TEXT: Repeat for each recipient)

2.8. To measure the efficiency of the pellets, measure the glycaemia decrease every week for 1 month after implantation [1-CU], including rats in the experimental cohort when a measure of tail vein blood C-peptide level is maintained under 200 picomolar at 1 month after insulin pellet implantation [2-CU].
2.8.1. Strip being inserted into monitor and  Measure of low glycemia (116mg/mL)
2.8.2. Shot of cage card being replaced or marked or similar shot of “cohort grouping” 
3. h-omental Matrix Islet Filling (hOMING) and Graft Explantation
3.1. For intra-omental matrix islet filling, count the number of islets isolated from healthy donor rats in islet equivalents [1-WIDE-TXT] and prepare one 7660-islet equivalent per recipient in individual 1.5-mL tubes [2-MED-TXT].
3.1.1. Talent counting islets (TEXT: See text for islet isolation details)

3.1.2. Talent adding islets to tube (TEXT: One IEQ = one, 150-micrometer-diameter islet)

3.2. Wash each aliquot with 500 microliters of CMRL (C-M-R-L) medium without fetal bovine serum [1-CU-TXT] and resuspend the islet pellets in 150 microliters of freshly-prepared alginate hydrogel carrier per tube with careful mixing [2-MED-TXT] before placing the tubes on ice [3-CU].

3.2.1. CMRL being added to tube, with CMRL container label visible in frame (TEXT: 3 min, 500 x g, 4 °C)

3.2.2. Talent mixing tube contents, with hydrogel container visible in frame (TEXT: See text for all medium/reagent preparation details)

3.2.3. Tube(s) being placed on ice

3.3. Next, load 1-mL syringes equipped with an atraumatic 21-gauge needle with 150 microliters of empty alginate without dead volume [1-MED] followed by 150 microliters of alginate plus islets [2-CU].
3.3.1. Talent loading syringe, with alginate container visible in frame

3.3.2. Talent loading syringe, with islet aliquot container visible in frame

3.4. Place the syringes on ice [1-MED] and prepare the neck of the first recipient animal as just demonstrated [2-CU].
3.4.1. Talent placing syringe on ice

3.4.2. Povidone iodine being applied to shaved skin

3.5. Use a scalpel to make an incision over the old wound [1-CU] and use forceps to remove the pellets [2-ECU].

3.5.1. Incision being made

3.5.2. Pellet(s) being removed

3.6. Close the skin with one or two single stitch points [1-CU] and place the rat in the supine position [2-MED].

3.6.1. Sutures being placed

3.6.2. Talent placing rat into supine position (Videographer: More Talent than rat in shot)

3.7. Use a scalpel to create a 1.5-cm laparotomy just under the sternum [1-CU] and sterilize the peritoneal area and shave [2-CU]. 
3.7.1. Povidone iodine being applied to shaved skin

3.7.2. Incision being made
3.7.3. 
3.8. Place wet-sterile gauze around the incision [1-CU] and identify the omental fat pad located next to stomach (pointed out with forceps)[2-ECU].
3.8.1. Gauze being placed

3.8.2. Shot of fat pad

3.9. Use forceps to gently pull the fat pad out of the peritoneal cavity, spreading it on the gauze [1-CU].
3.9.1. Fat pad being pulled and spread (Videographer: Can split action into separate shots as necessary) 
3.10. Hydrate the omental tissue well with 2 mL of pre-warmed 37 °C sterile saline [1-CU] and, holding the tissue with small, curved forceps in one hand, penetrate the omental edge between the omental layers with the needle of an islet-loaded syringe with the other [2-CU].
3.10.1.  Tissue being hydrated

3.10.2.  Tissue being grasped/Needle being inserted

3.11. Anaïs Schaschkow: “When inserting the needle, make sure that it is surrounded by a thin layer of omental tissue before starting the injection.” [1-MED-interview style]
3.11.1. Anaïs Schaschkow, speaking the above interview style (looking just off-camera)   
3.12. Insert the needle entirely [1-ECU] and slowly begin injecting the islet preparation while retracting the needle to allow the injected islets to be spread throughout the tissue [2-CU-TXT]. 
3.12.1.  Shot of fully inserted needle

3.12.2.  Islets being injected/needle being retracted TEXT: Check for leaks during injection
3.13. Anaïs Schaschkow: “During the injection, retract the needle to the edge of the tissue, stopping the injection once the needle is almost out. Then wait 5 seconds before making a the next injection in a new location.” [1-MED-interview style]
3.13.1. Anaïs Schaschkow, speaking the above interview style (looking just off-camera)
3.14. When all of the hydrogel has been dispensed, carefully withdraw the needle to avoid the loss of the injected islets [1-CU], checking that the islets are not clustered in the syringe at the end of the injection [2-ECU-TXT], and inject another 3-4 aliquots as demonstrated [3-MED].

3.14.1.  Needle being withdrawn

3.14.2. Shot of syringe without clustered islets (TEXT: See text for islet flushing details)

3.14.3.  Talent picking up needle from ice/uncapping needle in preparation for injection (Videographer: More Talent than rat in shot) Please move the shot 3.14.3 before shot 3.10.2
3.15. When all of the islets have been delivered, hydrate the omentum and the wall of the laparotomy [1-CU] before carefully returning the omental tissue to the abdominal cavity [2-CU].
3.15.1.  Saline being applied

3.15.2.  Tissue being returned 
3.16. Inject 2 mL of pre-warmed sterile saline into the abdominal cavity to rehydrate the rat [1-CU]. Then close the muscle wall with a continuous thread suture [2-CU] and stitch the cutaneous layer with single stitch point [3-CU].
3.16.1.  Saline being injected

3.16.2.  Muscle suture being placed

3.16.3.  Skin suture being placed

3.17. After 1-2 months of metabolic follow-up, open the surgical incision of each recipient as demonstrated [1-MED] and use forceps to carefully spread the omenta onto saline-soaked pieces gauze laid out next to the incisions [2-CU].
3.17.1.  Talent opening incision (Videographer: More Talent than rat in shot)

3.17.2.  Omentum being spread onto gauze

3.18. Starting from the region adherent to the pancreatic tail, use scissors to excise the omental tissue [1-CU-TXT] and inject 2 mL of pre-warmed saline before closing each animal as demonstrated [2-CU].

3.18.1.  Omentum being excised (TEXT: Staunch bleeding w/ dry gauze as necessary)

3.18.2.  Saline being applied  
3.19. Fix the retrieved omenta in 4% paraformaldehyde [1-MED] before embedding in paraffin [2-CU].
3.19.1.  Talent adding tissue to PFA, with stock PFA container visible in frame

3.19.2.  Omentum being added to paraffin OR shot of paraffin-embedded omentum 
3.20. Then acquire 4-micrometer thick sections of the tissues on a microtome [1-MED] and apply hematoxylin and eosin stain for morphological evaluation of the transplants [2-LM].
3.20.1.  Talent at microtome, sectioning tissue

3.20.2.  3C_withoutarrows.psd: no animation
4. Results: Representative Metabolic Follow-Up and Graft Assessment
4.1. Dextran beads transplanted using the hOMING method as demonstrated were frequently observed close to blood vessels [1-LM] and were well-implanted within the fat tissue [2-LM].
4.1.1. 2B_image_beads.psd: JoVE Video Editor: please emphasize red bead(s) and/or dark pink vessels near bead(s) in magnified images
4.1.2. 2B_image_beads.psd: JoVE Video Editor: please emphasize white circle fat cells near bead(s) in magnified images

4.2. In this representative isogenic study, glycemia was controlled first by implantation of 1.5 insulin pellets as demonstrated [1-LM] and then by the implanted islets, as demonstrated by a glycemia of approximately 2 g/L [2-LM] and a C-peptidemia of greater than 500 picomolar in the recipient animals [3-LM]. 
4.2.1. 3AB_withoutlabels.psd: JoVE Video Editor: please emphasize data line from about 6 to about 2.5 glycemia before the Tx arrow in Glycaemia graph

4.2.2. 3AB_withoutlabels.psd: JoVE Video Editor: please emphasize data line from the Tx to Explantation arrows in Glycaemia graph
4.2.3. 3AB_withoutlabels.psd: JoVE Video Editor: please emphasize c-peptide data line from the first asterisk to last double asterisk
4.3. In addition, histological analysis of the explanted omenta revealed highly re-vascularized islets, most likely as a result of their proximity to blood vessels [1-LM].
4.3.1. 3C_islet_low_magnification.psd: JoVE Video Editor: please emphasize at least one islet (as indicated by arrows in original Figure 3C)
5. Conclusion (said by authors on camera):
5.1. Elisa Maillard: After its development, this technique paved the way for researchers in the field of cell therapy to explore bioengineered cell environments in pre-clinical models.  
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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. 
3.18.2. 3C_islet_low_magnification.psd – omental graft section HE stained showing islet 

4.1.1. 2B_image_beads.psd – bead repartition in omentum 

4.2.1. 3AB_withoutlabels.psd – metabolic follow-up of glycaemia and c-peptideamia of grafted rats 

4.3.1. 3C_withoutarrows.psd – HE staining of transplanted islet showing vascularization 
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 in the email accompanying the finalized script.
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