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A. Microscopy: Does your protocol involve video microscopy? Y, ZEISS SteREO Discovery.V8 or ZEISS_StemiDV4 or Leica EZ4
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed?
2.3., 2.7., 3.1., 4.1.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.7. and 4.1.
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 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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Lin-Chen Li: This method can help answer key questions in the pancreatic islet field about pancreatic islet lineage differentiation, maturation, and regeneration. 
1.2. Lin-Chen Li: The main advantage of this technique is that it allows the collection of single pancreatic islet cells for the generation of high quality single-cell RNA sequencing data.   

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

1.3. Ye Feng: The applications of this technique extend toward the therapy of diabetes and other pancreatic endocrine-related diseases through the transcriptomic analysis of pancreatic endocrine single cells under pathological conditions.  

1.4. Ye Feng
: Visual demonstration of this method is critical, as the insertion of the needle into the narrow bile duct of the pancreas for the perfusion can be tricky.
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)
1.5. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Peking University.
Protocol: (read by voice talent at JoVE)
2. Pancreas Isolation
2.1. For embryonic day 17.5 embryos, after opening the abdominal cavity [1-WIDE-TXT], use elbow tweezers to transfer the visceral tissue to a 6-cm, black-bottom dish containing cold PBS [2-SCREEN]
.
2.1.1. Talent at microscope opening abdomen (Videographer: More Talent than mouse in shot) (TEXT: Euthanasia: Pregnant dam CO2 asphyxiation)
2.1.2. Tissue being placed into dish, with PBS (Pronounce”P-B-S”) container visible in frame
2.2. Use forceps to detach the pancreas from the visceral tissue [1-SCREEN]
 and place the pancreatic tissue in a 20-mL vial containing 5 mL of cold collagenase solution [2-MED-TXT].
2.2.1. Pancreas being detached

2.2.2. Talent placing tissue into vial, with stock collagenase container visible in frame (TEXT: See text for all solution preparation details)

2.3. For postnatal day 0-15 mice, carefully dissect all of the lobes of the pancreas [1-CU] before placing the tissue into the collagenase [2-MED].
2.3.1. Pancreatic lobes being dissected

2.3.2. Talent placing tissue into vial

2.4. For postnatal day 18-60 mice, first remove the xiphoid [1-ECU] and extract the bowel to the right side of the abdominal cavity [2-CU].
2.4.1. Xiphoid being removed
2.4.2. Bowel being extracted
2.5. Push the left and right medial lobes of the liver to each side to expose the gallbladder and the common bile duct [1-ECU] and clamp the duodenum with a pair of small vessel clamps at the upper and lower positions to flank the site where the bile duct enters the duodenum [2-CU-TXT].
2.5.1. Lobes being moved (Video Editor: if possible, please emphasize gallbladder and common bile duct when mentioned)

2.5.2. Clamp(s) being placed (TEXT: Do not clamp gastric/plenic lobes of pancreas) 
2.6. Next, load a 5 mL syringe equipped with a 30-gauge needle with cold collagenase solution [1-MED] and use the microscope to insert the needle tip into the gallbladder [2-SCREEN]
.
2.6.1. Talent loading syringe

2.6.2. Needle being inserted

2.7. Carefully and smoothly manipulate the needle through the common bile duct [1-ECU] and depress the plunger to perfuse the pancreas with 1-5 mL of the collagenase solution according to the size of the mouse [2-CU].
2.7.1. Needle entering common bile duct

2.7.2. Pancreas being perfused

2.8. When all of the solution has been perfused, use forceps to immediately transfer [1-CU] the pancreas to a 20-mL vial containing 5 mL of fresh cold collagenase solution [2-MED].
2.8.1. Pancreas being dissected

2.8.2. Talent placing pancreas into vial

3. Tissue Digestion and Islet Isolation
3.1. When all of the pancreatic tissue has been collected, place the vial in a 37 °C water bath for 3 minutes [1-WIDE] followed by 3-5 minutes of gentle shaking [2-CU].

3.1.1. Talent placing vial into water bath

3.1.2. Vial being shaken

3.2. Then filter the digested product through a 0.25-mm nylon strainer into a new 50-mL centrifuge tube [1-MED] and use a 20-mL syringe containing ice-cold PBS to thoroughly wash the strainer [2-CU].
3.2.1. Talent adding slurry to strainer

3.2.2. Strainer being washed

3.3. For postnatal day 18-60 pancreata, centrifuge the filtered sampled [1-MED-TXT] and resuspend the tissue in 30 mL of cold PBS [2-CU].

3.3.1. Talent placing tube(s) into centrifuge (TEXT: 1 min, 200 x g, 4°C)
3.3.2. Shot of tissue pellet, then PBS being added to cells, with PBS container visible in frame

3.4. Then decant the tissue suspension into a 6-cm, black-bottom dish [1-MED] and use a 200-microliter pipette and the dissecting microscope to pick the islets for transfer into a 1.5-mL microcentrifuge tube containing a small volume of cold PBS [2-SCREEN]
.
3.4.1. Talent pouring tissue into dish, with microscope visible in frame if possible
3.4.2. Islet(s) being picked

3.5. For embryonic day 17.5-postnatal day 15 pancreata, centrifuge the filtered pancreatic tissue [1-MED] and resuspend the pellet in trypsin-EDTA solution for a 4-minute incubation in a 37 °C water bath [2-CU-TXT].
3.5.1. Talent placing tube(s) into centrifuge

3.5.2. Shot of pellet, then trypsin-EDTA (Pronounce “trypsin-E-D-T-A”) being added to tube, with trypsin-EDTA container visible in frame (TEXT: For E17.5-P3, add 1 mL trypsin-EDTA; for P4-P15, add 3 mL trypsin-EDTA; for 100-300 islets, add 1 mL trypsin-EDTA)

3.6. At the end of the incubation, gently triturate the pellet for 1 minute with a 200-microliter pipette [1-MED] followed by the addition of 0.4x the volume of cold fetal bovine serum with gentle vortexing to stop the digestion [2-CU].
3.6.1. Talent pipetting pellet

3.6.2. Tissue being vortexed 

3.7. Then collect the digest by centrifugation [1-MED-over the shoulder-TXT] and resuspend the cells in 200 microliters of FACS buffer in a 5-mL FACS tube for sorting by flow cytometry [2-CU-TXT].

3.7.1. Talent placing tube(s) into centrifuge

3.7.2. Cells being added to FACS (Pronounce as one word, similar with “fax”) tube, with buffer and 50-mL tube visible in frame (TEXT: See text for cell staining/FACS details)
4. Single-Cell Lysis and cDNA Amplification
4.1. For single cell picking and lysis, aliquot freshly-prepared cell lysis buffer into 8-strip PCR tubes [1-WIDE] and transfer a single cell into each [2-CU].
4.1.1. Talent adding buffer to

4.1.2. Cells being transferred

4.2. Vortex the samples to lyse the cells for release of the RNA [1-MED] followed by centrifugation for 30 seconds at 4 °C [2-MED-over the shoulder] and immediate storage on ice [3-CU-TXT].
4.2.1. Talent vortexing sample

4.2.2. Talent placing sample into centrifuge

4.2.3. Samples being placed onto ice (TEXT: Lysate can be stored at -80 °C for 1 wk)

4.3. For reverse transcription, incubate the lysates for 3 minutes at 72 °C [1-MED] followed by 1 minute on ice [2-CU].
4.3.1. Talent placing sample at 72 °C

4.3.2. Samples being placed on ice

4.4. Briefly centrifuge the samples for 30 seconds at 4 °C [1-MED] and add 5.7 microliters of reverse transcription mix to each sample to bring the total volume to 10 microliters for each sample [2-MED-over the shoulder].
4.4.1. Talent adding sample to centrifuge

4.4.2. Talent adding RT (Pronounce “R-T”) mix to well(s), with RT mix container visible in frame

4.5. After gentle vortexing and centrifugation [1-MED], load the samples into a thermal cycler and start the reverse transcription program [2-CU-TXT].

4.5.1. Talent placing sample into centrifuge

4.5.2. Sample(s) being loaded [TEXT: i.e. 42 °C for 90 min, 10 cycles (50 °C for 2 min, 42 °C for 2 min), 70 °C for 15 min and hold at 4 °C]
4.6. For polymerase chain reaction pre-amplification, or PCR, add 15 microliters of PCR mix to each sample containing the first-strand reactions [1-MED] followed by gentle vortexing and centrifugation [2-CU].

4.6.1. Talent adding PCR (Pronounce “P-C-R”) mix to sample(s), with PCR mix container visible in frame

4.6.2. Samples being vortexed

4.7. Then load the samples into the thermal cycler [1-MED] and start the PCR program [2-CU-TXT].

4.7.1. Talent loading sample(s)

4.7.2. Program being started [TEXT: 98 °C for 3 min, 18 cycles (98 °C for 20 s, 67 °C for 15 s, 72 °C for 6 min), 72 °C for 5 min and hold at 4 °C]
4.8. For PCR purification, add 25 microliters of re-suspended DNA purification beads to each sample [1-MED-over the shoulder] and mix well by vortexing [2-CU].
4.8.1. Talent adding beads to sample(s), with bead container visible in frame

4.8.2. Sample(s) being vortexed

4.9. Then quickly spin the samples at room temperature to collect the liquid while avoiding settlement of the beads [1-MED].
4.9.1. Talent placing sample(s) into centrifuge

4.10. After 5 minutes at room temperature, place the samples on an appropriate magnetic stand [1-CU], carefully removing and discarding the supernatant when the solution is clear [2-CU].
4.10.1.  Sample being placed onto stand

4.10.2.  Shot of clear solution, then supernatant being removed 
4.11. Wash the beads with two 30-second washes in 200 microliters of freshly-prepared 80% ethanol per wash [1-MED] and siscard the remaining ethanol after the second wash [2-CU].
4.11.1.  Talent adding ethanol to sample(s)

4.11.2. Ethanol being discarded
4.12. When the beads have air-dried, add 11 microliters of nuclease-free water to elute the DNA target from the beads [1-MED] followed by vortexing [2-CU].
4.12.1.  Talent adding nuclease-free water to samples(s), with nuclease-free water container visible in frame

4.12.2.  Sample(s) being vortexed

4.13. Then quickly centrifuge the samples [1-MED-over the shoulder], return the samples to the magnetic stand until the solution is clear [2-MED], and transfer 10 microliters of each sample to a new PCR tube [3-CU-TXT]. 
4.13.1.  Talent placing sample into centrifuge

4.13.2.  Talent placing sample onto stand

4.13.3.  Shot of clear samples, then sample(s) being added to tube(s) (TEXT: See text for cDNA library construction/sequencing/analysis details)
5. Results: Single-Cell RNA-Seq of Mouse Pancreatic Endocrine Cells
5.1. Successfully amplified cDNA should have a full length above 500 base pairs [1-LM] and be enriched from 1.5-2 kilobase pairs [2-LM].
5.1.1. 58000_Figure4A.psd: Video Editor: please emphasize peak at 500 bp

5.1.2. 58000_Figure4A.psd: Video Editor: please emphasize peak from 1.5-2 kb

5.2. Moreover, there is usually a 500-600 base pair enrichment of cDNA observed in Insulin1-RFP+ cells, which may represent the insulin transcripts [1-LM].

5.2.1. 58000_Figure4A.psd: Video Editor: please emphasize 500-600 bp peak

5.3. However, the cDNA fragments near 100 base pairs are primer dimers, which are usually caused by excessive primers and which must be removed by repeating the DNA purification step [1-LM].

5.3.1. 58000_Figure4B.psd: Video Editor: please emphasize peak at 100 bp

5.4. The cDNA fragments between 100 and 500 base pairs usually represent degraded cDNA, which is caused by bad cell status or reagent problems, such as RNase contamination, and should be excluded [1-LM].
5.4.1. 58000_Figure4C.psd: Video Editor: please emphasize peaks between 100 and 500 bp

5.5. After the purification of the cDNA libraries for sequencing, cDNA ranging from 250- 450 base pairs can be obtained through the addition of DNA purification beads to the first and second rounds of purification [1-LM].
5.5.1. 58000_Figure4D.psd: Video Editor: please emphasize peaks from 200-450 bp

5.6. After DNA-bead purification, the sequencing quality scores should be greater than 30 during the sequencing quality evaluation [1-LM].
5.6.1. 58000_Figure5B.psd: Video Editor: please emphasizes data line at top of graph

5.7. To obtain high quality cells for downstream analyses, cells with fewer than 0.5 million mapped reads [1-LM] or with fewer than 4,000 detected genes are excluded [2-LM], facilitating the characterization of different groups of cells and the identification of genes that are heterogeneously expressed in different groups after principal component analysis and hierarchical clustering [3-LM].
5.7.1. 58000_Figure5C.psd: Video Editor: please add dotted vertical line as in original Figure 5C

5.7.2. 58000_Figure5D.psd: Video Editor: please add dotted vertical line as in original Figure 5D
5.7.3. 58000_Figure5D.psd: no animation
6. Conclusion (said by authors on camera
):
6.1.  Xin-Xin Yu: While attempting this procedure, it’s important to remember to perfuse the pancreas adequately before the collagenase digestion, to avoid islet over-digestion, and to maintain a RNase-free environment during the single cell procedures.
6.2.  Xin-Xin Yu: Following this procedure, other methods, like islet imaging and culture, can be performed to facilitate visualization of the islet structure and to examine cellular responses under drug stimulation.
6.3.  Xin-Xin Yu: After its development, this technique paved the way for researchers in the field of pancreatic research to explore the mechanisms of islet lineage development and regeneration as well as diabetes progression in mammals.
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. 
5.1.1 Figure4A.psd - The size distribution of successfully pre-amplified cDNA
5.3.1 Figure4B.psd - The size distribution of pre-amplified cDNA with a primer dimer peak
5.4.1 Figure4C.psd - The size distribution of pre-amplified cDNA with degradation
5.5.1 Figure4D.psd - The size distribution of cDNA library
5.6.1 Figure5B.psd - Sequencing quality scores across all bases of reads
5.7.1 Figure5C.psd - Distribution of mapped read count
5.7.2 Figure5D.psd - Distribution of detected gene count
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.

�This statement was said by Ye Feng during the shoot.


�This shoot was not filmed on the day, we are preparing to shoot using screen capture.


�This shoot was not filmed on the day, we are preparing to shoot using screen capture.


�This action was reshot after 2.7.2


�This shoot was not filmed on the day, we are preparing to shoot using screen capture.


�This action was reshot after 3.6.2


�This shoot was not filmed on the day, we are preparing to shoot using screen capture.


�This action was shot following 3.3.1


�4.2.1,4.2.2 and 4.3.1 were reshot after this step


�This action was reshot after 4.13.3


�This part was said by Xin-Xin Yu during the shoot.
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