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Author Questionnaire:

1. 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
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.
2. Does your protocol include software usage? (Y/N) Y
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
 4.1, 4.2, 4.3, 4.4, 
4. 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.) 
4.1 and 4.3. Monitor the CFSE-stained cells under a fluorescence microscope to ensure success. 
5. Will the filming need to take place in multiple locations? (Y/N) Y
If yes, how far apart are the locations? 5 min on foot 

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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.
1. REQUIRED Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
1.1. Der-Yang Cho: We optimized a highly qualified and clinically applicable method for the expansion of PBMC-derived cytokine-induced killer T-cells and the evaluation of their cytotoxicity against cancers [1].
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
1.2. Der-Yang_Cho: The advantage of this technique is to provide a standard operating procedure for technicians and clinicians to quantify the potency of cytokine-induced killer cells in both scientific research and clinical evaluation [1].
1.2.1. 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)
1.3. The clinical protocol was performed and approved in accordance with the guidelines of the Institutional Review Board of the China Medical University and Hospital Research Ethics Committee [1].
Title Card 

Section - Protocol
2. Immunophenotyping for Assessment of CIK Cells

2.1. Begin this procedure with preparation of CIK (see-eye-kay) cells as described in the text protocol [1-TXT]. Then, wash the CIK cells with 10 milliliters of sterile PBS [2].
2.1.1. Talent removes the CIK cells from the incubator. TEXT: CIK = cytokine-induced killer
2.1.2. Talent washes the CIK cells with 10mL of sterile PBS. 
2.2. Centrifuge for 10 minutes at 300 x g and 18 to 20 degrees Celsius, aspirate the supernatant, and resuspend the cells with 5 milliliters of PBS [1]. Count the cell number and test cell viability using the trypan blue exclusion assay [2]. 
2.2.1. Talent removes the centrifuged cells from the centrifuge, aspirates and resuspends in PBS.
2.2.2. Counting grid as talent loads it with cells.
2.3. Aliquot the CIK cells into six sterile 1.5 milliliter tubes at a density of approximately 0.5 to 1 million cells per milliliter of PBS. Label and treat the cells as detailed in the text protocol [1]. 
2.3.1. Sterile 1.5 mL tubes as talent aliquots the cells there.
2.4. Gently mix the CIK cells with the antibodies by gently pipetting up and down at least three times with a 1-milliliter sterile pipette [1]. Incubate the cells for 15 minutes at room temperature in the dark [2]. 
2.4.1. Talent gently pipettes the cells up and down with a 1 mL sterile pipette.
2.4.2. Talent covers the cells with foil. 
2.5. Centrifuge the tubes for 10 minutes at 300 x g and 18 to 20 degrees Celsius [1]. Following centrifugation, aspirate the supernatant and resuspend the cell pellet with 1 milliliter of PBS [2]. Then, gently pipet the cells up and down at least three times with a 1-milliliter sterile pipette [3].
2.5.1. Talent places the tubes into the centrifuge, shuts lid and starts run.
2.5.2. Tube as talent aspirates the supernatant.
2.5.3. Talent pipets the cells up and down.
3. CD Marker Recognition
3.1. Transfer the cell suspension to a sterile, 5-milliliter, polystyrene, round-bottom tube with a cell strainer cap by gently pipetting through the cap [1]. Then, place the tubes on the carousel in order [2].
3.1.1. 5-mL polystyrene round bottom tube with cell strainer cap as talent gently pipettes the cell suspension there.
3.1.2. Talent places the tubes on the carousel in order.
3.2. Open the flow cytometry analysis software and create an experimental folder. Then, click the New Specimen button to add a specimen and tube to the experiment. Name the tubes as listed in the text protocol [1]. 
3.2.1. 3.2.1.mp4 – Video editor, please show 0:00-0:15. Then jump to 1:37-1:39.
3.3. To create a scatter-gating system for the CIK cell populations, first select Tube 1 and click on the Dot Plot button to create an FSC-A/SSC-A (F-S-C-A S-S-C-A) plot. Draw a rectangle gate over the entire cell population with an FSC-A threshold greater than 5,000 to exclude cell debris [1]. 
3.3.1. 3.3.1.mp4 – Video editor, please show 0:00-0:25.
3.4. Select the FSC-A/FSC-H parameter for the new dot plot and draw a polygon gate around all single cells [1].
3.4.1. 3.4.1.mp4 – Video editor, please show 0:00-0:24.
3.5. Select the count versus FITC (F-eye-T-C) conjugated CD3 and count versus APC conjugated CD-fifty six parameter for the new histogram plot. Select the FITC conjugated CD3 versus APC conjugated CD-fifty six parameter for the new dot plot and draw a four quadrant gate to define the four subpopulations [1].
3.5.1. 3.4.1.mp4 – Video editor, please show 0:25-1:03.
3.6. Record the data from 20,000 single cells in each specimen. Click the Load Sample button to analyze the Blank control sample first. Identify the whole CIK cell population by using the CD56 and CD3 channel parameters [1]. 
3.6.1. 3.5.1.mp4 – Video editor, please show 0:00-0:11.
3.7. Open the files containing the statistical values of the individual specimen to analyze CIK cell populations and reprint them into analysis files [1].
3.7.1. 3.6.1.mp4 – Video editor, this video can be cropped if necessary to fit the narration after 20 seconds.
4. Cytotoxic Assay
4.1. To perform the cytotoxic assay, co-culture CIK and human chronic myeloid leukemia K562 (K-5-6-2) cells by adding 1 milliliter of K562 cells to each well in a 6 well plate at a density of 0.5 million cells per milliliter [1-TXT].
4.1.1. Talent adds 1 mL of K562 cells to each well of a 6-well plate at 0.5 million cells/mL. TEXT: See text for culturing and staining K562 cells Videographer and video editor, the authors consider this point important for visualization. 
4.2. Then, add 1 milliliter of basal medium with or without CIK cells to the 6-well plate as listed in the text protocol [1]. Mix the cell suspensions by gently pipetting up and down at least 3 times [2]. Place the plate in the incubator for 24 hours [3].
4.2.1. Talent adds 1 mL of basal medium with or without CIK cells to the 6-well plate. Videographer, the authors consider this point important for visualization.
4.2.2. Talent mixes the cell suspensions by pipetting them up and down. Videographer, the authors consider this point important for visualization.
4.2.3. Talent places the plate into the incubator. Videographer, the authors consider this point important for visualization.
4.3. Now, co-culture CIK and ovarian OC-3 cells by adding 1 milliliter of basal medium with or without CIK cells to the 6-well plate as listed in the text protocol [1-TXT].
4.3.1. Talent cocultures CIK and ovarian OC-3 cells in 6-well plate. TEXT: See text for culturing and staining OC-3 cells Videographer and video editor, the authors consider this point important for visualization.
4.4. Mix the cell suspensions by gently pipetting up and down at least three times [1]. Put the plate in the incubator for 24 hours [2].
4.4.1. Talent mixes the cell suspension by gently pipetting them up and down. Videographer, the authors consider this point important for visualization.
4.4.2. Talent places the plate into the incubator. Videographer, the authors consider this point important for visualization.
4.5. Following incubation, harvest the CIK-K562 cell suspension directly into a 15-milliliter sterile tube [1]. 
4.5.1. Talent harvests the CIK-K562 cell suspension directly into a 15-mL sterile tube.
4.6. To harvest both the suspension and adherent cells from the CIK-OC-3 groups, first transfer the cell suspension to a 15-milliliter sterile tube [1]. Wash the well with 1 milliliter of sterile PBS, collect the PBS, and add to the tube [2]. 
4.6.1. Talent transfers the cell suspension to a 15-mL sterile tube.
4.6.2. Talent washes the well with 1 mL of sterile PBS, collects the PBS, and adds to the tube.
4.7. Then, add 0.5 milliliters of cell dissociation enzyme solution, and incubate for 5 minutes at 37 degrees Celsius [1].
4.7.1. Tube as talent adds 0.5 mL of cell dissociation enzyme solution. Use labeled containers.
4.8. Add 1 milliliter of the solution from the same tube to the corresponding well and gently mix the cells by pipetting up and down at least three times with a 1 milliliter sterile pipette [1]. Collect all the cells in the same tube [2].
4.8.1. Talent adds 1 mL of the solution from the same tube to the corresponding well and gently mixes the cells by pipetting up and down.
4.8.2. Talent collects the cells in the same tube.
4.9. Centrifuge at 300 x g for 10 minutes, aspirate the supernatant, and resuspend the cells in 1 milliliter of sterile PBS [1]. Pellet the cells at 300 x g for 10 minutes [2]. Then, aspirate the supernatant, and resuspend the cells in 100 microliters of sterile PBS [3].
4.9.1. Talent removes the cells from the centrifuge, aspirates the supernatant, and resuspends the cells in 1 mL of sterile PBS.
4.9.2. Talent places the cells into the centrifuge, shuts lid and starts run.
4.9.3. Centrifuged cells as talent removes the supernatant and resuspends in 100 microliters of PBS.
4.10. Add 5 microliters of 7-AAD (7-A-A-D) dye to the cell suspension [1-TXT]. Gently mix the cells by pipetting up and down at least three times with a 1-milliliter sterile pipette [2]. Incubate for 10 minutes and leave in the dark before analysis [3]. 
4.10.1. Talent adds 5 microliters of 7-AAD dye to the cell suspension. Use labeled containers. TEXT: 7-ADD = 7-Aminoactinomycin

4.10.2. Talent gently mixes the cells by pipetting up and down.
4.10.3. Talent covers the cells with foil and leaves cells.
4.11. To perform the cyto-lytic capability assay, mix the cell suspension and repeat the preparation for flow cytometry [1].
4.11.1. Talent transfers the cells to 5-mL polystyrene tubes with a cell strainer top.
4.12. Click the New Specimen button to add a specimen and tube to the experiment. Name the tubes as listed in the text protocol [1]. 
4.12.1. 4.12.1.mp4 – Video editor, please show 0:00-0:16 and then skip to 1:07-1:09.
4.13. To create a Scatter Gating System for the cyto-lytic assay, first select Tube 1 and click on the Dot Plot button to create an FSC-A/SSC-A plot. Draw a rectangle gate over all events with an FSC-A threshold greater than 50,000 to exclude cell debris [1]. 
4.13.1. 4.13.1.mp4 – Video editor, please show 0:00-0:18.
4.14. Select the SSC-A/CFSE (S-S-C-A versus C-F-S-E) parameter for the new dot plot. Then, select the 7-AAD/CFSE (7-A-A-D versus C-F-S-E) parameter for the new dot plot and draw a four-quadrant gate to define the four subpopulations [1].
4.14.1. 4.14.1.mp4 – Video editor, please show 0:00-0:38.
4.15. Click the Load Sample button to analyze the blank control sample first. Adjust the voltage of SSC-A and FSC-A. Identify the dead cell population by using the CFSE and 7-AAD channel parameters. Record the data from greater than 20,000 CFSE-positive cells in each specimen [1].
4.15.1. 4.15.1.mp4 – Video editor, please show 0:00-0:12.
4.16. Open the files containing the statistical values of each individual specimen to analyze the non-viable cell populations and export the data into analysis files [1].
4.16.1. 4.16.1.mp4 – Video editor, this can be cropped at end if necessary to fit narration (after 00:19).
Section – Results
5. Results: Peripheral Blood Mononuclear Cell (PBMC)-Derived CIK Expansion and Characterization and the Cytotoxicity Assay 
5.1. The representative results of the gating strategy for analyzing the subpopulation of CD3+CD56+ (C-D-three positive and C-D-fifty six positive) T cells from healthy donors are shown [1] with the statistical analysis of the CIK proportion from three individuals [2].
5.1.1. Figure 1B+C – Authors, please provide a separate version of 1B and 1C together without the “B” and “C” labels for the video. If you have flattened this figure, please submit it in its original file format as unflattened, layered images so that different components can be emphasized in the video. – Video editors, please emphasize the panels with the cell images.
5.1.2. Figure 1B+C - Video editors, please emphasize the panel with the bar graph.
5.2. The CD3+CD56+ cell proportion significantly increased after 14 days of expansion [1]. This is evident through the 0.65% for the original PBMC [2], which increased to 27.4% for the CIK cells harvested on Day 14th [3]. 
5.2.1. Figure 2A – Authors, please provide a version of 2A only without the A label for the video. If you have flattened this figure, please submit it in its original file format as unflattened, layered images so that different components can be emphasized in the video.
5.2.2. Figure 2A – Video editors, please emphasize the left lower panel.
5.2.3. Figure 2A – Video editors, please emphasize the right lower panel.
5.3. In this culture system, the CIK cells yielded about half a hundred-fold changes compared to the original number of PBMCs [1]. 
5.3.1. Figure 2B – Authors, please provide a version of 2B only without the B label for the video.
5.4. K562 cells were stained with a non-fluorescent dye CFSE, which is cleaved by intracellular esterases within viable cells and becomes a highly fluorescent dye. The size and granularity of the CIK and CFSE-positive cells are illustrated [1]. 
5.4.1. Figure 3A – Authors, please provide a version of 3A only without the A label for the video. If you have flattened this figure, please submit it in its original file format as unflattened, layered images so that different components can be emphasized in the video. – Video editors, please zoom into the top portion of the figure.
5.5. The CFSE-stained K562 cells were co-treated with CIK cells at a ratio of 0 to 1… [2], 5 to 1… [3], and 10 to 1 [4]. 
5.5.1. Figure 3A – Video editors, staying zoomed in, please emphasize the bar labeled 0:1 on the right side of the top portion.
5.5.2. Figure 3A – Video editors, staying zoomed in, please emphasize the bar labeled 5:1 on the right side of the top portion.
5.5.3. Figure 3A – Video editors, staying zoomed in, please emphasize the bar labeled 10:1 on the right side of the top portion.
5.6. These cells were stained with 7-AAD dye as a viability probe for dead cell exclusion. The 7-AAD-positive cells of CFSE-positive K562 cells were all evaluated [2]. 
5.6.1. Figure 3A – Video editors, staying zoomed in, please scroll down to the bottom portion.
5.7. The CFSE-stained OC-3 cells were co-treated with CIK cells at a ratio of 10 to 1. The obvious cytotoxicity of CIK against OC-3 cells is demonstrated here following 24 hours of incubation [1].  
5.7.1. Figure 3B – Authors, please provide a version of 3B only without the B label for the video. If you have flattened this figure, please submit it in its original file format as unflattened, layered images so that different components can be emphasized in the video.
Section - Conclusion

6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Der-Yang Cho: CIK T-cells have been reported to exert significant cytotoxic effects against cancer cells and reduce the adverse effects of surgery, radiation, and chemotherapy in cancer treatments [1]. 
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
6.2. Der-Yang Cho: Immunotherapy is a promising treatment for a number of cancers. CIK can be efficiently expanded in vitro by incubation of patient-derived PBMCs in GMP-grade condition for further autologous infusion [1].

6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
   6.3.   Ping-Hsiao Shih: Following this protocol we could execute the immune cellular therapy in a GTP-or GMP-grade facility for further clinical cancer treatment [1].

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