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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___Y  _  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: __OLYMPUS CKX41______________

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N___ 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.

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.) _Step 2.4, Step 2.9, Step 3.3, Step 3.4, Step 4.2__
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.) ___ Step 2.9_______________

E.  Will the filming need to take place in multiple locations? (Y/N) ___N__ If yes, how far apart are the locations? ___________________________________________________

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 generate induced pluripotent stem cells, or IPSCs, from human peripheral T cells in feeder-free conditions. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Fukuda: This method can help answer key questions in the field of regenerative medicine, including how iPSCs can be applied to clinical use.
1.2. Fukuda: The main advantage of this technique is that IPSCs can be cultured without the inclusion of possible harmful agents, which reduces the risk of pathogenicity.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Kishino: The implications of this technique extend toward clinically relevant iPSC-based therapies, because of the less-invasive cell sampling combined with the reduced risk of exposing the resultant iPSCs to undefined pathogens.
1.4. Seki: Though this method can provide insight into iPSC based clinical therapy, it can also be applied to other areas, such as modeling disease conditions.

Protocol (read by voice talent at JoVE):
2. Preparation of activated human T cells

2.1. Begin preparing activated human T cells by diluting 10 ml of heparinized whole blood with 10 ml of DPBS.
2.1.1. MED: Talent mixes heparinized whole blood with DPBS (TEXT: Handle blood samples according to appropriate biosafety guidelines)
2.2. Pipette 15 ml of Ficoll solution into a 50 ml conical tube. Slowly pipette the diluted blood, running along the inside wall of the tube, to layer on top of the solution. Be careful not to disturb the interface.
2.2.1.  MED: Talent pipetting Ficoll into 50 ml tube.

2.2.2.  CU: View of the tube, with pipette positioned against the side, as blood is pipetted and forms a distinct layer on top of the Ficoll.

2.2.3.  ECU: Shot of the final layered blood.
2.3. Centrifuge the tube at 400 times g for 30 min at room temperature. After centrifugation, observe three layers, including a lower, clear layer; a thin, white layer containing mononuclear cells; and an upper, milky plasma layer.
2.3.1. MED – over the shoulder: Talent placing tube into the centrifuge, closing the lid, and adjusting the settings (TEXT: Centrifuge deceleration speed set to “slow”)

2.3.2.  ECU: View of the centrifuged tube clearly showing all three layers. (Video editor: Add text overlay “Mononuclear Cells” and an arrow highlighting the middle layer.)
2.4. Transfer the mononuclear cell layer to a new 50 ml conical tube, without transferring any Ficoll solution.
2.4.1. CU: Talent pipetting mononuclear cell layer (middle layer). Be sure to show proper pipette positioning in the middle layer.
2.5. Next, add DPBS to bring the total volume to 10 ml. Centrifuge the tube at 200 times g for 5 min at room temperature. Discard the supernatant.

2.5.1.  MED: Get multiple useable takes of the talent adding PBS to the tube.

2.5.2.  MED: Get multiple usable takes of the talent placing the tube in the centrifuge.

2.5.3.  MED: Talent discarding the supernatant.
2.6. Wash the cells with 10 ml of DPBS. Centrifuge the tube at 200 times g for 5 min and remove the supernatant. Then, add 1 ml of KBM502 medium to the cells and count using a hemocytometer.
2.6.1.  MED: Talent adding PBS to the tube 

2.6.2.  MED: Talent placing the tube in the centrifuge.

2.6.3.  MED: Get multiple useable takes of talent removing the supernatant and resuspending the cells in 1 ml of medium

2.6.4.  MED – over the shoulder: Get multiple useable takes of talent at microscope counting cells with a hemocytometer. (TEXT: > 5 x 106 cells per 10 ml of blood)
2.7. To prepare the cell culture dish, coat the wells of a 6-well plate with 10 μg per ml of anti-human CD3 antibody solution in PBS. Incubate the plate at 37 oC and 5% CO2 for at least 30 min.

2.7.1.  MED: In the hood, talent pipetting CD3 antibody solution into the wells of a 6-well plate

2.7.2.  WIDE/MED: Multiple usable takes of talent placing 6-well plate into the incubator for future use
2.8. After incubation, remove the antibody solution from the plate and wash once with PBS.
2.8.1.  MED: Talent removing antibody solution from plate 

2.8.2.  MED: Talent washing the plate with PBS
2.9. Seed the mononuclear cells at a density of 2.5 times 105 cells per cm2 in a total volume of 2 ml of KBM502 medium in the coated 6-well plates. Incubate the cells for 3 to 7 days without changing the medium, at which point the T cells should reach confluency.
2.9.1.  MED: Get multiple usable takes of talent pipetting cell solution into the wells of the 6-well plate.

2.9.2.  WIDE/MED: Get multiple usable takes of talent placing 6-well plate with media into the incubator (TEXT: 37 oC, 5% CO2; T cells are both suspended and adherent)
3. Generating induced pluripotent stem cells (iPSCs) from activated T-cells

3.1. Following the 3 to 7 days, transfer the activated T cells with the medium to a 15 ml conical tube and centrifuge at 200 times g for 5 min. Remove the supernatant and add 1 ml of fresh KBM502 medium.
3.1.1.  WIDE: Talent at cell culture hood with materials present.

3.1.2.  MED: Get multiple usable takes of talent transferring the T cells from the 6-well plate to a 15 ml conical tube.

3.1.3.  MED: Talent removing the supernatant and resuspending cells in 1 ml of fresh medium.
3.2. Count the cells and plate 1.5 times 106 cells in 2 ml of KBM502 medium into each well of an anti-CD3 antibody coated 6-well plate.
3.2.1.  Use shot 2.9.1

3.3. Next, thaw the OCT3, SOX2, KLF4, and c-MYC (HNL) Sendai (Pronounced: “sén-dái”) virus solutions on ice. Add each engineered Sendai virus individually to each well at a multiplicity of infection of 10. Incubate at 37 oC and 5% CO2 for 24 hr.
3.3.1.  WIDE: Talent removing tubes/vials from a freezer and placing in an ice bucket. (TEXT: See text protocol for vector information)

3.3.2.  MED: Talent putting virus solution on cells

3.3.3.  Use shot 2.9.2

Authors: Please indicate pronunciation of “Sendai.”
3.4. Then, collect the infected cells with a pipette and transfer them to a 15 ml conical tube. Centrifuge the cells at 200 times g for 5 min.
3.4.1.  MED: Talent collecting cells in 15 ml conical tubes

3.4.2.  MED: Talent putting 15 ml tubes into the centrifuge
3.5. Remove the supernatant and add 2 ml of fresh KBM502 medium. Replate the cells in the wells of a 6-well plate and incubate for 24 hr in a cell culture incubator.
3.5.1.  MED: Talent removing the supernatant and adding 2 ml of medium.

3.5.2.  MED: Talent pipetting from 15 ml tube into a well of a 6-well plate

3.5.3.  Use shot 2.9.2
3.6. To reseed the cells, first thaw the basement membrane matrix solution at 4 oC overnight. Dissolve 0.2 ml of the thawed solution in 10 ml of DMEM/F12 medium.
3.6.1.  WIDE: Talent putting the bottle in the ice/refrigerator

3.6.2.  MED: Talent pipetting from basement membrane medium bottle into a tube containing 10 ml of medium
3.7. Plate 5 ml of the basement membrane matrix solution into two 100 mm dishes. Leave the plates at room temperature for at least 30 minutes to allow the matrix to coat the dish, before seeding cells.
3.7.1.  MED: Talent pipetting 5 ml of the matrix solution into 1 dish, with empty dish nearby

3.7.2.  CU: Shot of talent setting a timer for 30 minutes next to plates on desktop.

3.7.3.  MED: Shot of plates sitting in the hood with the timer (counting down) in view
3.8. Meanwhile, collect the Sendai virus infected T cells in a 15 ml conical tube and centrifuge at 200 times g for 5 min. Then, resuspend the pellet in 1 ml of fresh KBM502 medium and count the cells using a hemocytometer.
3.8.1.  Use shot 3.1.2

3.8.2.  MED: Talent putting tube in the centrifuge

3.8.3.  Use shot 2.6.3

3.8.4.  Use shot 2.6.4
3.9. After the 30 min incubation period, remove the basement membrane matrix solution from the 2 plates. 

3.9.1. MED – over the shoulder: Talent removing the solution from the 2 100 mm plates
3.10. Then, resuspend 1 times 105 cells and separately 1 times 106 cells into 10 ml of fresh mTeSR medium, a feeder-cell free culture medium for iPSCs. Pipette each cell suspension to a separate 100 mm plate.
3.10.1.  MED: Talent pipetting cells into 10 ml of medium in a tube labeled 1 x 105 

3.10.2.  MED: Talent pipetting cells into 10 ml of medium in a tube labeled 1 x 106
3.10.3.  MED: Talent pipetting cell suspension from one tube into a 100 mm plate

3.11. Incubate the plate in a cell culture incubator, changing the medium every other day. After 20-30 days, colonies that resemble embryonic stem cell colonies should appear.
3.11.1.  WIDE/MED: Talent placing 2 100 mm dishes with cells into the incubator

3.11.2.  MED – over the shoulder: Talent looking at dishes under the microscope

3.11.3.  Lab media: Figure 1B, (from Figure1.tif)
4. Expansion of T cell-derived iPSCs

4.1. Prepare 6-well plates for iPSC expansion by incubating 1 ml of basement membrane matrix solution in each well for 30 min at room temperature.
4.1.1.  MED: Talent pipetting basement membrane solution into 6-well plates and leaving them to set in the cell culture hood. (TEXT: Basement Membrane Matrix Solution: 0.2 ml in 10 ml DMEM/F12 medium)
4.2. Meanwhile, view culture plates containing iPSC colonies under a stereomicroscope and isolate individual colonies by scraping them with a 20 μl pipette. Transfer each colony to a well in a 96-well plate containing 20 μl of mTeSR medium.
4.2.1.  MED – over the shoulder: Talent checking plates at the microscope

4.2.2. SCOPE:  View of cell culture plate with colonies and pipette tip being used to scrape an individual colony

4.2.3.  MED: Talent transferring colony to a well in a 96-well plate by placing the pipette tip into the target well
4.3. After transferring the colonies, add 200 μl of mTeSR medium to each well and pipette up and down to disrupt the colony. 
4.3.1.  MED – over the shoulder: Talent pipetting 200 ul of medium to a well and pipetting up and down
4.4. After removing the basement membrane matrix solution from the 6-well plates, transfer cells from an individual colony to each well. Then add 2 ml of mTeSR medium.
4.4.1.  MED: Talent removing basement membrane matrix from each well of a 6-well plate

4.4.2.  MED: Talent pipetting cells from one well in the 96-well plate to one well in a 6-well plate

4.4.3.  MED: Talent pipetting 2 ml of medium into a well in the 6-well plate
4.5. Incubate the cells in a cell culture incubator, and change the medium every other day.
4.5.1.  WIDE/MED: Talent placing 6-well plate with media into the incubator 
5. Results: Generation of iPSCs from human peripheral T cells
5.1. Using feeder-free culture and serum free media, iPSCs were generated from human peripheral T cells. Immunofluorescence staining revealed expression of typical pluripotent cell markers including NANOG (Pronounced: Na as in Nanny, Nog as in Egg Nog), OCT3/4 (Pronounced: OCT as in October, 3, 4), SSEA4 (Pronounce each individual letter/number), TRA-1-60 (Pronounced: TRA as in Extra, 1, 60), and TRA-1-81 in these derived iPSC lines.

Lab Media: Figure 1C, Figure1.tif (Video Editor: highlight each corresponding panel in time with the VO)

6. Conclusion (said by authors on camera)
6.1. Kishino: While attempting this procedure, it’s important to remember to perform all steps taking into account all of the important sterility and biosafety considerations.
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.
Authors: Can you please provide the images from Figure 1B and Figure 1C as separate, individual files?
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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