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Author Questionnaire:
1. Microscopy: Does your protocol require JoVE to film through your microscope? N
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.6.-2.8., 3.8., 3.11. 
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.8., 3.11. Make a big enough pocket above the inferior epigastric artery and vein within the ISWAT to bear 30~50μL volume of islets-hydrogel mixture.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Lisha Mou: Islet transplantation is one of the most promising approaches for treating T1DM and the search for a suitable site for islet transplantation is ongoing [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Yuanzheng Peng: Islet transplantation to the inguinal subcutaneous white adipose tissue is simple yet effective method that may have clinical implications [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Ying Lu: Extrapolation of this procedure to the clinic may lead to the development of a cure for type 1 diabetes [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.4. Yuanzheng Peng: This method could provide insight into clinical islet transplantation, as the liver has been determined to not be an ideal site for islet engraftment [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.5. Jiao Chen: It is important to carefully follow every step of the procedure, especially key steps such as the pancreas digestion [1].

1.5.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera

1.6. Ying Lu: Visual demonstration will help researchers new to the technique to better determine how to perform the islet isolation and transplantation [1].

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.7. Procedures involving animal subjects have been approved by the Ethics Review Committee of Shenzhen Second People’s Hospital.



Section - Protocol
2. Islet Preparation

2.1. For islet harvest, first spray the fur of a 10-week-old C57BL/6 (C-fifty-seven-black-six) mouse with 75% ethanol [1-TXT] and fill a 5-milliliter syringe with freshly prepared collagenase solution [2-TXT].

2.1.1. WIDE: Talent spraying mouse Videographer: More Talent than mouse in shot TEXT: Euthanasia: cervical dislocation
2.1.2. Talent filling syringe, with collagenase container visible in frame TEXT: See text for all solution and medium preparation details

2.2. Equip the syringe with a 32-gauge bending blunt-pointed perfusion needle [1] and place the mouse in the supine position on an ice bag [2].

2.2.1. Talent placing needle onto syringe
2.2.2. Talent placing mouse onto bag of ice Videographer: More Talent than mouse in shot

2.3. Use straight pointed ophthalmic scissors to make a transverse opening the in skin of the pubic area [1] and extend the incision toward the head of the animal [2].

2.3.1. Opening being made
2.3.2. Skin being incised toward heard

2.4. Completely open the abdomen via a V-incision from the pubic region to the xiphoid process [1] and move the liver to expose the gall bladder and the entire length of the common bile duct [2].

2.4.1. Abdomen being opened
2.4.2. Liver being repositioned

2.5. Then use a vascular clamp to close the duodenal opening of the common bile duct [1] and cut a small opening in the gallbladder [2].

2.5.1. Duct being clamped
2.5.2. Cut being made

2.6. Cannulate the common bile duct through the opening with the previously prepared perfusion needle [1-TXT] and inject approximately 2 milliliters of collagenase solution into the pancreas [2].

2.6.1. Needle being inserted Videographer: Important step TEXT: Optimal needle placement essential for preventing backflow into liver gallbladder
2.6.2. Collagenase being injected Videographer: Important step

2.7. When all of the collagenase has been delivered, use two pairs of non-invasive microtweezers to separate the perfused pancreas from the intestines, stomach, and spleen [1] and place the pancreas into a 50-milliliter conical tube on ice [2].

2.7.1. Tissue being separated Videographer: Important step
2.7.2. Talent placing pancreas into tube on ice Videographer: Important step

2.8. When all of the samples have been collected, add 100 microliters of DNase one per pancreas to the 50-milliliter tubes [1] and vigorously shake each tube about 40 times over a period of 10 seconds [2] before placing the tissues into a 37-degree Celsius water bath for 3-5 minutes with moderate shaking [3].

2.8.1. Talent adding DNase to tube, with DNase container visible in frame Videographer: Important step
2.8.2. Talent shaking tube Videographer: Important step
2.8.3. Talent placing tube into water bath Videographer: Important step

2.9. At the end of the incubation, add up to a final volume of 50 milliliters of stop solution to arrest the digestion [1] and pulse centrifuge the tubes to a speed of 750 x g at 4 degrees Celsius [2] before quickly stopping the centrifuge [3].

2.9.1. Stop solution being added to tube, with solution container visible in frame
2.9.2. Talent placing tube(s) into centrifuge
2.9.3. Talent stopping centrifuge

2.10. After discarding the supernatants, wash the pellets two times in 15-25 milliliters of stop solution per wash under the same centrifugation conditions as just demonstrated [1].

2.10.1. Shot of pellet(s) if visible, then stop solution being added to tube, with stop solution container visible in frame

2.11. After the second wash, pool three pellets per tube into new 50-milliliter conical tubes [1] and resuspend the pancreatic cells in a total volume of 10 milliliters of histopaque-1119 (eleven-nineteen) [2].

2.11.1. Talent adding cells to tube, with three empth tubes and new tube visible in frame
2.11.2. Talent adding histopaque-1119 to tube, with histopaque-1119 container visible in frame

2.12. Next, carefully add 5 milliliters of histopaque-1077 (ten-seventy-seven) down the side of each tube [1] followed by 5 milliliters of HBSS (H-B-S-S) [2-TXT].

2.12.1. Histopaque-1077 being added to tube, with histopaque-1077 container visible in frame
2.12.2. HBSS being added to tube, with HBSS container visible in frame TEXT: HBSS: Hank’s buffered salt solution

2.13. Separate the cells by centrifugation [1-TXT] and use a 5-milliliter Pasteur pipette to collect the islets from the HBSS-histopaque-1077 interface [2].

2.13.1. Talent placing tube(s) into centrifuge TEXT: 10 min, 750 x g, 4 °C, no brake
2.13.2. Shot of layers, then islets being aspirated

2.14. Pool the islets in a new 50-milliliter conical tube in a final volume of 50 milliliters of stop solution for pulse centrifugation [1] and discard the supernatant [2].

2.14.1. Talent adding stop solution to tube, with stop solution container visible in frame
2.14.2. Shot of pellet in supernatant if visible, then supernatant being decanted

2.15. Resuspend the pellet in 30 milliliters of fresh stop solution for a 1-minute centrifugation [1] and resuspend the islets in 30 milliliters of culture medium [2].

2.15.1. Shot of pellet w/o supernatant, then stop solution being added, with stop solution container visible in frame
2.15.2. Shot of pellet w/o supernatant, then medium being added to tube, with medium container visible in frame

2.16. Decant the islets into one 10-centimeter light-tight culture dish per tube [1] and place the dish under the stereomicroscope [2].

2.16.1. Islets being added to dish
2.16.2. Talent placing dish under microscope

2.17. Using 200 microliter gel-loading pipet tips, handpick the white, spheroidal islets from the solution [1], placing the islets into an untreated cell culture dish containing 10 milliliters of culture medium as they are harvested [2-TXT].

2.17.1. SCOPE: Islet being picked
2.17.2. Talent adding islet(s) to dish TEXT: Perform 2nd handpicking for higher purity as necessary

2.18. Check the purity of the handpicked islets by dithizone staining under a light microscope [1] and detect the viability of the islets by fluorescein diacetate-propidium iodide staining under a fluorescent microscope [2].

2.18.1. LAB MEDIA: Figure 2A
2.18.2. [bookmark: _GoBack]LAB MEDIA: Figures 2C and 2D

2.19. Then culture the isolated islets in fresh culture medium at 37 degrees Celsius in 95% air and 5% carbon dioxide until transplantation [1].

2.19.1. Talent placing dish into incubator

3. Inguinal Subcutaneous White Adipose Tissue (ISWAT) Islet Transplantation

3.1. Starting days 3 and 4 after diabetes induction, puncture the caudal vein of each streptozotocin-injected, 8-week-old, male C57BL/6 mouse [1-TXT] around 10 a.m. to collect a blood sample from each recipient animal [2].

3.1.1. WIDE: Talent puncturing vein Videographer: More Talent than mouse in shot TEXT: See text for diabetes induction details
3.1.2. Blood being collected

3.2. Use a basic blood glucose monitoring instrument to determine the non-fasting blood glucose level of each mouse [2], and then add the blood onto individual test strips [1].

3.2.2. Strip being added to glucometer
3.2.1. Blood being added to test strip
3.2.2. Strip being added to glucometer (Move above 3.2.1)

3.3. When an animal has demonstrated a blood glucose level of at least 20 millimoles/liter two days in a row [1], weigh and mark the recipient mouse [2] and confirm a lack of response to pedal reflex in the anesthetized animals [3-TXT].

3.3.1. Glucometer readout
3.3.2. Talent placing mouse onto balance weighs and marks (ear cutting) the recipient mouse
3.3.3. ECU: Toe being pinched TEXT: Anesthesia: 60 mg/kg pentobarbital sodium i.p.

3.4. Place an aliquot of hydrogel from minus 20-degree Celsius storage on ice for thawing [1] and transfer 450-500 islet equivalents per recipient into a sterile 1.5-milliliter centrifuge tube containing 200 microliters of medium per tube on ice [2].

3.4.1. Talent placing hydrogel on ice
3.4.2. Talent adding IEQ to tube

3.5. Swab the left inguinal area of the recipient with 75% ethanol [1] and place the mouse in the supine position [2].

3.5.1. Area being swabbed
3.5.2. Talent placing mouse into supine position Videographer: More Talent than mouse in shot

3.6. Fix the limbs with surgical tape [1] and use clippers to remove the hair around the surgical site [2].

3.6.1. Limb being taped
3.6.2. Hair being removed

3.7. Swab the surgical area with Iodophor [1] and make a vertical incision in the disinfected skin [2].

3.7.1. Skin being swabbed
3.7.2. Incision being made

3.8. Identify the inferior epigastric artery and vein within the ISWAT (I-S-W-A-T) [1] and create a small pocket above the vessels [2].

3.8.1. Artery being located/shot of artery Videographer: Important/difficult step
3.8.2. Pocket being created Videographer: Important/difficult step

3.9. Sediment the islets by centrifugation [1-TXT] and remove as much supernatant as possible [2].

3.9.1. Talent placing tube(s) into centrifuge TEXT: 30 s, 200 x g, RT
3.9.2. Supernatant being aspirated

3.10. Add 20 microliters of thawed hydrogel to each tube [1] and gently resuspend the islets, taking care to avoid bubbles [2].

3.10.1. Hydrogel being added to tube, with hydrogel container visible in frame
3.10.2. Islets being resuspended

3.11. When a homogenous suspension has been obtained, use a 200-microliter pipette tip to carefully deliver the entire islet-hydrogel mixture from one tube into the pocket [1].

3.11.1. Hydrogel mixture being added Videographer: Important/difficult step

3.12. When the hydrogel has completely solidified, add 20 microliters of cephalosporin to the transplantation site [1] and close the muscle and skin with a 5-0 continuous surgical suture [2].

3.12.1. Cephalosporin being added to site
3.12.2. Suture(s) being placed 

3.13. Then place the recipient into a clean cage on a thermal pad with monitoring until full recumbency [1].

3.13.1. Talent placing mouse into cage Videographer: More Talent than mouse in shot 



Section – Results
4. Results: Representative Islet Morphology and Function 

4.1. After murine islet processing as demonstrated, the isolated murine islets will be sufficiently pure for transplantation [1].

4.1.1. LAB MEDIA: Figure 1

4.2. Only isolated islets with a high viability should be used for transplantation [1].

4.2.1. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize green signal in Figure 2C

4.3. After thorough mixing of the islet grafts with hydrogel, the graft can be implanted into the ISWAT site [1].

4.3.1. LAB MEDIA: Figure 3C and magnified image: JoVE Video Editor please emphasize islet/hydrogel mix in magnified image

4.4. After about one month of transplantation into the ISWAT, the islet grafts reverse hyperglycemia [1] while the body weight of the recipient mice gradually increases [2].

4.4.1. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize red data line from day 0-30
4.4.2. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize blue data line from day 0-30

4.5. At 100 days after transplantation, removal of the grafts results [1] in an immediate increase in the 10 a.m.-non-fasting blood glucose level [2].

4.5.1. LAB MEDIA: Figure 4: JoVE Video Editor please add/emphasize black arrow
4.5.2. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize red data line at day 100

4.6. Histological analysis at this time point reveals that the islet grafts have remained intact [1] and insulin and glucagon immunofluorescence staining indicate that the transplanted islets are also functional at 100 days post-transplantation [2].

4.6.1. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize islet in H&E image
4.6.2. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize red and green signals in Insulin and Glucagon images





Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Jiao Chen: Be careful not to shake the perfused pancreases too robustly or else the viability of the obtained islets will be compromised [1]. 
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 2.8.)
5.2. Yuanzheng Peng: Isolated islets can be transplanted under the renal capsule as a control to compare the effects of islet transplantation into the ISWAT site [1].
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.3. Lisha Mou: The procedure will aid in the initiation of clinical trials of islet transplantation to other sites beside the liver [1].
5.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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