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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? 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.
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.1., 2.4., 2.5., 3.3., 3.5.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.4.
E. Will the filming need to take place in multiple locations? Y, different rooms same floor
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. Valeria Orlova: This method can help answer key questions in the human pluripotent stem cell biology field about the functionality and inflammatory responses of human induced pluripotent stem cell-derived endothelial cells. 

1.2. Oleh Halaidych: The main advantage of this technique is that it provides a detailed description of the experimental setup and data analysis for the assessment of leukocyte adhesion to hiPSC-derived endothelial cells.   
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Valeria Orlova: Demonstrating the procedure will be Oleh Halaidych, a grad student from my laboratory. 

1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
Protocol: (read by voice talent at JoVE)
2. Microfluidic Chip Coating and Human Induced Pluripotent Stem Cell-Derived Endothelial Cell (hiPSC-EC) Seeding
2.1. For microfluidic chip coating, place a sterile biochip into a 10-cm sterile Petri dish [1-WIDE] and use a 10-microliter pipette tip to inject 10 microliters of freshly-prepared fibronectin working solution into each channel of the biochip [2-CU-TXT].
2.1.1. Talent placing chip into dish

2.1.2. Fibronectin being injected into one channel, with stock fibronectin container visible in frame as possible (TEXT: See text for all medium/reagent preparation details)
Author note: Please, use Scene 2.1.2 take 2 (fibronectin injection).
2.2. Cover the Petri dish and place it [1-CU] in a humidified chamber overnight at 4 °C [2-MED].
2.2.1. Dish being covered

2.2.2. Talent placing dish into humidified chamber

2.3. The next morning pre-warm the biochip in a 37 °C-incubator [1-CU] and resuspend human induced pluripotent stem cell-derived endothelial cells harvested from an 80-100% confluent cell culture at the desired concentration concentration in fresh endothelial cell-serum free medium FULL [2-MED-TXT].
2.3.1. Petri dish being placed into incubator

2.3.2. Talent adding medium to cells, with medium container visible in frame (TEXT: See text for hiPSC-EC preparation details)
Author note: We might have made an incorrect labeling of the tube with cells. Correct: 1.5 x 106 cells/100 µL (or 1.5 x 107 cells/ml).
2.4. Next, aspirate the fibronectin solution from all of the channels of the microfluidic chip [1-CU] and thoroughly mix the cells to obtain a homogeneous cell suspension [2-MED] before using a 10-microliter pipette tip to inject 6 microliters of cells into each channel [3-CU].
2.4.1. Fibronectin being aspirated

2.4.2. Talent mixing cells

2.4.3. Cells being injected
Author note: Please, use Scene 2.4.3 take 2 (cell injection).
2.5. Examine the biochip under the microscope [1-MED] to confirm that the cells are uniformly distributed with a high cell density [2-LM].

2.5.1. Talent placing dish onto microscope stage

2.5.2. Authors: please upload the image from Figure 2C through the submission link as its own .ai or .psd file without the C label: no animation

2.6. After 15 minutes at 37 °C, add 40 microliters of endothelial cell-serum free medium FULL into the medium reservoirs on both sides of each channel [1-MED-over the shoulder] and return the biochip to the incubator for an hour [2-MED].
2.6.1. Talent adding medium to channel, with medium container visible in frame

2.6.2. Talent placing dish into incubator
2.7. Then add another 50 microliters of endothelial cell-serum free medium FULL into the reservoirs on both sides of each channel [1-CU].
2.7.1. Medium being added to channel
3. Live Imaging and Adherent Leukocyte Quantification
3.1. For live imaging of the seeded cells, confirm that the microfluidic setups are ready [1-WIDE], that the live imaging chamber is equilibrated to 37 °C [2-MED], and that the CO2 level has reached 5% [3-CU].
3.1.1. Talent turning on setup(s)/checking setup(s)

3.1.2. Talent setting imaging chamber to 37 °C

3.1.3. Shot of CO2 indicator at 5%
3.2. Place the microchip into the microscope chip holder [1-MED] and mount the chip holder onto the microscope imaging stage [2-CU].
3.2.1. Talent placing microchip into holder
Author note: Please, use Scene 3.2.1 take 3 (placing the chip).
3.2.2. Holder being mounted onto imaging stage
Author note: Please, use Scene 3.2.2 take 2 (mounting the holder).
3.3. To connect the biochip to the pump via the manifold, place the 8-pin adapter close to the outlet reservoirs of the chip [1-MED] and deepen all of the pins in the medium without connecting the pins completely [2-CU].

3.3.1. Talent placing adapter close to reservoirs

3.3.2. Pin(s) being deepened
Author note: Steps 3.3.1 and 3.3.2 were combined and shot as one. Please, use take 2 for these scene (placing and deepening the pins).
3.4. In the microfluidic pump software, select “Washout-Connect to Chip” [1-MED-over the shoulder] and click “Run Assay Step” to dispense 30 microliters of RPMI medium through each pin [2-SCREEN].

3.4.1. Talent selecting Washout and Connect to Chip, with monitor visible in frame

3.4.2. *To be provided by Authors: Run Assay Step being clicked
3.5. Then insert the 8-pin adapter into the outlet of the biochip [1-CU].
3.5.1. Adapter being inserted 
Author note: Please, use Scene 3.5.1 take 2 (adapter insertion).
3.6. Use a pipette to manually aspirate the medium from all of the inlet reservoirs of the biochip [1-CU] and select “Washout-Chip Washout”, and “Run Assay Step” to perfuse one channel at a time with 40 microliters of endothelial cell-serum free medium FULL to remove any dead cells and debris [2-SCREEN].
3.6.1. One reservoir being aspirated

3.6.2. *To be provided by Authors: Washout, Chip Washout, and Run Assay Step being selected
3.7. When all of the channels have been washed, replace the medium from the inlet reservoir of the channel of interest [1-CU] with 100 microliters of human leukocytes diluted to a 2.5 x106 cells/mL concentration in RPMI medium [2-MED-TXT].
3.7.1. Medium being aspirated

3.7.2. Talent adding cells to channel, with cell culture container visible in frame (TEXT: See text for human leukocyte culture/preparation details)
3.8. Click “Cell Assay-Step Description”, and “Set Current Channel-Step Description” and set the channel of interest to “On” and the other seven channels to “Off” [1-SCREEN].
3.8.1. *To be provided by Authors: Cell Assay, Step Description, and Set Current Channel Step Description being clicked, then channel of interest being set to On and other channel(s) being set to Off
3.9. Select “Cell Assay-Step Description” and click “Run Assay Step” [1-SCREEN].
3.9.1. *To be provided by Authors:  Cell Assay and Step Description being selected, then Run Assay Step being clicked 

3.10. Replace the remaining leukocytes in the inlet reservoir with 100 microliters of complete RPMI medium [1-MED] and click “Cell Assay-Step Description” and “Run Assay Step” to perfuse the channel for 5 minutes with RPMI medium to remove any non-adherent leukocytes [2-SCREEN].
3.10.1.  Talent adding medium to reservoir, with medium container visible in frame

3.10.2.  *To be provided by Authors:  Cell Assay-Step Description and Run Assay Step being clicked
Author note: Please note that screen recording of steps 3.9.1 and 3.10.2 are identical (same procedures are performed in the software, so in principle 3.9.1 should be sufficient)
3.11. Then acquire images from at least 3-4 different positions in the channel to visualize the adhered leukocytes [1-SCREEN].
3.11.1.  *To be provided by Authors:  At least one image being captured
3.12. To quantify the adherent leukocytes, open the cell profiler image processing software [1-MED-TXT] and import the Count leukocytes pipeline file [2-SCREEN].
3.12.1.  Talent at computer, opening cell profiler program, with monitor visible in frame (TEXT: http://cellprofiler.org)
Author note: Please, notice that the text (http://cellprofiler.org) is not depicted on the program startup window.
3.12.2.  *To be provided by Authors: Shot of Import menu and Pipeline being selected, then Count_leukocytes.cpipe being selected
3.13. Under “Input modules” select “Images” and drag-and-drop the folder with the RAW images of the adherent leukocytes to the File list window [1-SCREEN].
3.13.1.  *To be provided by Authors: Input modules and Images being selected, then folder being moved to File list window

3.14. Under “Analysis modules” select “Identify Primary Objects” and indicate the minimal and maximal diameters of the adherent leukocytes in pixels [1-SCREEN].
3.14.1.  *To be provided by Authors: Identify Primary Objects being selected and min/max diameter(s) being indicated

3.15. Under “Analysis modules” select “Filter Objects”, then select the filtering criteria and enter the minimally accepted area of the objects in pixels and click “Analyze Images” to begin the analysis [1-SCREEN].
3.15.1.  *To be provided by Authors: Filter Objects being opened, filtering criteria being selected and minimally accepted area being entered, then Analyze Images being clicked
4. Results: Representative Adherent Leukocyte Identification 
4.1. Optimal human induced pluripotent stem cell-derived endothelial cell dissociation should result in a single-cell suspension free of cell clumps [1-LM].

4.1.1. Figure 2C: no animation

4.2. Typically, 15 minutes after injection, the endothelial cells will attach to the bottom of the channel and begin to spread [1-LM].
4.2.1. Authors: please upload the image from Figure 2D through the submission link as its own .ai or .psd file without the D label: no animation
4.3. Within 1 hour of the injection, the endothelial cells should form a well-spread monolayer along the channel, at which point they are ready for use in the flow assay [1-LM].
4.3.1. Authors: please upload the image from Figure 2E through the submission link as its own .ai or .psd file without the E label: no animation
4.4. Using the free open-source image processing software as demonstrated allows the filtering of identified objects based on a minimal area [1-LM] and the exclusion of falsely identified objects, such as cell debris, autofluorescence or any other non-specific fluorescent signal [2-LM].   
4.4.1. Authors: please upload the images from Figure 4C through the submission link together in a new .ai or .psd file without the C label: Video Editor: please emphasize middle image/emphasize some green outlines in middle image
4.4.2. Figure 4C: Video Editor: please emphasize right image/emphasize some purple outlines in right image

5. Conclusion (said by authors on camera):
5.1. Valeria Orlova: While attempting this procedure, it’s important to remember to optimize the stimulation with pro-inflammatory cytokines and to include primary human umbilical vein endothelial cells as a positive control 
5.2. Oleh Halaidych: Don't forget that working with primary mammalian cells and cell lines can be extremely hazardous and that precautions, such as wearing laboratory coat, gloves, and eye protection, should always be taken while performing this procedure.     
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. 
2.5.2 Figure_2C.ai – Representative image of hiPSC-ECs in the microfluidic channel right after injection at 10X

4.2.1 Figure_2D.ai – Representative image of hiPSC-ECs in the microfluidic channel 15 min after injection at 10X

4.3.1 Figure_2E.ai – Representative image of hiPSC-ECs in the microfluidic channel 1 h after injection at 10X

4.4.1 Figure_4C.ai – Example of correct identification of leukocytes and filtering of non-specific objects of the small surface area

3.4.2 Screen Recording 1.mov 

3.6.2 Screen Recording 2.mov 

3.8.1 Screen Recording 3.mov

3.9.1 Screen Recording 4.mov

3.10.2 Screen Recording 5.mov

3.11.1 Screen Recording 6.mov

3.12.2 Screen Recording 7.mov

3.13.1 Screen Recording 8.mov

3.14.1 Screen Recording 9.mov

3.15.1 Screen Recording 10.mov

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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