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1. Brief Questionnaire:

A.  Will you require JoVE to record video microscopy? N
B.   Does your protocol include descriptions of 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 your protocol will viewers benefit most from having filmed? 2.1., 2.3., 2.8.-2.12., 2.20.-2.22.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  2.24. is the only technical step that requires clarification by video viewing.
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. Experimental Goal (read by voice talent at JoVE):

The overall goal of this semi-automated staining antibody cocktail preparation protocol is to establish a reliable immunophenotyping method for minimizing the variability of reagent dispensing. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Yoshinobu Koguchi: This method can help address key issues in the immune monitoring field, such as how to control for intra- and inter-experimental variability from reagent dispensing. 

1.2. Yoshinobu Koguchi: The main advantage of this technique is that automation of the cocktail preparation increases the pipetting accuracy while reducing the errors of manual cocktail preparation.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Yoshinobu Koguchi: Demonstrating the procedure will be Iliana Gonzalez, a technician 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.

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

1.4. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at the Providence Health & Services.
Protocol (read by voice talent at JoVE):

2. Operating procedure

2.1. Before beginning the procedure, apply human-readable labels to 2D barcode tubes [2.1.1.-WIDE-TXT].
 Can we insert Fig. 1R1 here and highlight “Antibodies (Abs)”, “2D barcode tube”, and “2D barcode reader”?
2.1.1. Few seconds Talent adding label to at least one tube (TEXT: e.g. Ab name, vendor, catalogue/lot #s). 

2.2. Next, transfer the entire contents of each vial of antibody into the appropriate corresponding 2D barcode tubes [2.2.1-MED], taking care to avoid bubbles [2.2.2.-CU].

2.2.1. Talent adding antibody to at least one tube, with antibody vials and other tubes visible in frame

2.2.2. Shot of antibody being added to tube, with label and/or barcode and antibody container label visible in frame as possible

2.3. When the antibodies have been transferred, use the 2D barcode reader to read the tubes [2.3.1.-MED].

2.3.1. Few seconds Talent using barcode reader to read one/some tube(s)

2.4. Then create a spreadsheet containing the antibody names and the barcode reads [2.4.1.-MED-over the shoulder] and save the spreadsheet as a comma separated values file [2.4.2.-LM].

2.4.1. Talent at computer, entering names/barcode reads into spreadsheet, with monitor visible in frame 2.4.1a and 2.4.1b avi.
2.4.2. Table 2R.xlsx 

2.5. Now launch the 2D barcode reader [2.5.2.-MED/WIDE] and then the automated liquid handler [2.5.2.-SCREEN].
2.5.1. Talent at computer, with liquid handler visible in frame Can we insert two things here? First Fig.1R2 highlighting “Antibodies (Abs)”, “Base Cocktails”, “Activation Cocktails”, and arrows between them. Secondly explanation of terms associated with Biomek. We took video footage at the step 2.3 for this but I thought that is more appropriate to be here. Things to be mentioned: “Deck”, “Syringes”, “Pods”, and “Gripper”.
2.5.2. *To be provided by Authors shot
2.6. To prime the syringes of the automated liquid handler, under “Instrument”, select “Home All Axes” [2.6.1.-SCREEN].  Confirm that none of the syringes contain visible air bubbles [2.6.2.-CU].

2.6.1.  *To be provided by Authors

2.6.2. Shot of at least one syringe without air bubbles

2.7. When the syringes are primed [2.7.1.-CU], open the methods for making the “Base Cocktail” [2.7.2.-LM] and the “Activation Cocktail” in the automated liquid handler software [2.7.3.-LM]. 
2.7.1. Shot of primed syringes (Videographer: Skip shot if same as 2.6.2.)

2.7.2. Koguchi JoVE Fig.2.tif: please highlight/indicate “Transfer from Reservoir to BASE_CT and ACT_CT” text
2.7.3. To be provided by Authors
2.8. Next, place the microfuge tubes into the “Small tube rack microfuge tubes” for the “base cocktail” [2.8.1.-CU] and “activation cocktail” [2.8.2.-CU] according to the number of “Base” [2.8.3.-LM] and “Activation Cocktails” to be made [2.8.4.-LM].

2.8.1. Base cocktail tubes being placed into appropriate rack

2.8.2. Activation cocktail tubes being placed into appropriate rack

2.8.3. Koguchi JoVE Fig.3.pdf: please highlight/indicate top template

2.8.4. Koguchi JoVE Fig.3.pdf: please highlight/indicate bottom template

2.9. [2.9.1.-CU] Use the Instrument Setup schematic [2.9.2.-LM] as a reference for placing the tube racks on the deck [2.9.3.-MED].

2.9.1. Buffer being added to buffer position

2.9.2. Koguchi JoVE Fig.5.pdf: please highlight/indicate black and red BASE_CT and ACT_CT rectangles

2.9.3. Few seconds Talent placing at least one tube rack on deck with other tube rack already in place visible
2.10. Place the buffer reservoir [2.10.1.-LM] in the appropriate section of the deck [2.10.2.-CU] and use an 8-channel screw cap de-capper to de-cap the 2D barcode tubes containing the antibodies [2.10.3.-CU].
2.10.1. Koguchi JoVE Fig.5.pdf: please highlight/indicate Reservoir rectangle (Video Editor: Skip if not enough time)

2.10.2. Buffer reservoir being placed into position

2.10.3. Few seconds one/some tubes being decapped

2.11. To avoid cross-contamination, place each cap in a cap holding tray as they are removed [2.11.1.-MED] to keep the caps in the appropriate order [2.11.2.-CU].
2.11.1. Talent placing cap in cap holding tray

2.11.2. Shot of several caps in appropriate order, with at least one cap being added 
2.12. Then place, the P50 LLS (Pronounce: L-L-S) filter tips [2.12.2.-LM AND MED], the P200 LLS filter tips [2.12.3.-LM AND MED], the P1000 tips [2.12.4.-LM AND MED] and the “matrix one ML (Pronounce: M-L) Tube Rack” on the deck in their appropriate positions [2.12.1.-LM AND MED].
Suggested revised shot order of the 2.12.1-4

2.12.2 Use shots slated 2.9.3

2.12.3 Use shots slated 2.9.3

2.12.4 Use shots slated 2.9.3

2.12.1 Use shots slated 2.13.3 of the Matrix rack going into position
2.12.1. Koguchi JoVE Fig.5R.pdf: please highlight/indicate VM1/TR1 rectangle AND Talent placing tube rack into appropriate position

2.12.2. Koguchi JoVE Fig.5R.pdf: please highlight/indicate P50 tips rectangle AND Talent placing P50 tips into appropriate position

2.12.3. Koguchi JoVE Fig.5R.pdf: please highlight/indicate P250 tips rectangle AND Talent placing P200 tips into appropriate position

2.12.4. Koguchi JoVE Fig.5R.pdf: please highlight/indicate P1000 tips rectangle AND Talent placing P1000 tips into appropriate position
2.13. Click on the start icon to start the method [2.13.1.-SCREEN]. When the popup window appears [2.13.2.-SCREEN], confirm that all of the items on the deck match the “Instrument Setup” schematic for the method [2.13.3.-MED/CU-TXT]. 

2.13.1. *To be provided by Authors

2.13.2. *To be provided by Authors

2.13.3. Shot of items correctly placed on deck (Videographer: Best shot to show all items on deck) (TEXT: Caution: Placement of objects not in schematic may crush pod/gripper)

2.14. If everything is in position, click “OK” [2.14.1.-LM]. The automated liquid handler will transfer buffer from reservoir to microfuge tubes.
2.14.1. *To be provided by Authors

2.15. The “matrix one ML tube rack” will move onto the 2D barcode reader [2.15.1.-CU] and the barcodes will be read [2.15.2.-CU].

2.15.1. Few seconds rack moving onto reader

2.15.2. [combined with 2.15.1] Few seconds barcodes being read

2.16. When all of the barcodes have been read [2.16.1.-MED/SCREEN], click “OK” in the popup window [2.16.2.-SCREEN] to begin the antibody transfer [2.16.3.-CU/MED].

2.16.1. Talent confirming all barcodes have been read OR *To be provided by Authors

2.16.2. *To be provided by Authors

2.16.3. Few seconds antibodies being transferred (Videographer: Best representative shot) Starting with an establishing wide, I reposition mid shot and it gets good again starting at about 3:10
2.17. Upon completion of the transfer, use the 8-channel screw cap de-capper to re-cap the 2D barcode tubes [2.17.1.-CU] and return the tubes to 4°C [2.17.2.-MED].

2.17.1. Few seconds tube(s) being recapped

2.17.2. Talent placing tube(s) at 4°C

2.18. Vortex all of the microfuge tubes vigorously for 20 seconds [2.18.1.-CU-TXT] and return them to their tube racks [2.18.2.-MED].

2.18.1. Few seconds tube(s) being vortexed (TEXT: Insufficient vortexing may result in suboptimal cell staining)

2.18.2. Talent placing tube(s) into track 

2.19. Then close the method for making the “Base Cocktails” and “Activation Cocktails” [2.19.1.-SCREEN] and open the method for making the “Master Antibody Cocktail” [2.19.2.-SCREEN].
2.19.1. *To be provided by Authors Can we use Fig. 1R3 that highlights “Base Cocktails”, “Activation Cocktails”, and “Master Antibody Cocktails”, and arrows between them?
2.19.2. *To be provided by Authors 

2.20. To make the Master Antibody Cocktail, use the schematic [2.20.1.-LM] to place pre-labeled 5 ml round-bottom polystyrene tubes in the “biocision cool rack XT (Pronounce: X-T)” [2.20.2.-MED]. 

2.20.1. Koguchi JoVE Fig.8.pdf: no animation

2.20.2. Few seconds Talent placing tube(s) onto rack
2.21. Then place the biocision cool rack [2.21.1.-LM AND MED], the “Base Cocktail” [2.21.2.-LM AND MED] and “Activation Cocktail” tube racks [2.21.3.-LM AND MED], and the P1000 tips on the deck [2.21.4.-LM AND MED] and start the method [2.21.5.-LM].

2.21.1. Koguchi JoVE Fig.9R.pdf: please highlight/indicate VM1/TR1 rectangle AND Talent placing biocision cool rack into appropriate position

2.21.2. Koguchi JoVE Fig.9R.pdf: please highlight/indicate red and black BASE_CT rectangle AND Talent placing base tube rack into appropriate position

2.21.3. Koguchi JoVE Fig.9R.pdf: please highlight/ indicate red and black ACT_CT rectangle AND Talent placing activation tube rack into appropriate position

2.21.4. Koguchi JoVE Fig.9R.pdf: please highlight/indicate P1000 tips rectangle AND Talent placing P1000 tips into appropriate position

2.21.5. Koguchi JoVE Fig.7.pdf: flash/indicate “start” text and graphic
2.22. When prompted by the pop-up window [2.22.1.-SCREEN], confirm that the items on the deck match the Instrumental Setup in the method [2.22.2.-MED/CU] and press “OK” to process the tubes [2.22.3.-CU].

2.22.1. *To be provided by Authors

2.22.2. Shot of items correctly placed on deck (Videographer: Best shot to show all items on deck)

2.22.3. Few seconds tubes processing Following along for about 3 minutes of the machine working, lots of re-setting and reframing to scrub through to find the steady CU shots of processing.
2.23. After all of the tubes have been processed, manually add 50 microliters of the blood specimens to each 5 ml tube containing antibody cocktail [2.23.1.-CU] and vortex the samples [2.23.2.-CU].

Can we insert Fig. 1R4 here to highlight the transition?
2.23.1. Few seconds blood being added to tube(s) 
2.23.2. Few seconds tube(s) being vortexed

2.24. Using flow wash buffer-moistened cotton swabs, remove any streaks of blood from the sides of the tubes [2.24.1.-CU-TXT] and incubate the samples for 15 minutes at room temperature in the dark [2.24.2.-MED].

2.24.1. Few seconds at least one streak of blood being removed (TEXT: Blood streaks = inconsistent staining)
2.24.2. Talent covering tubes/putting tubes in dark 

2.25. Then add 1 ml of red blood cell lysis buffer to the tubes [2.25.1.-MED-TXT] and incubate the cells for another 15 minutes [2.25.2.-CU].
2.25.1. Talent adding RBC lysis buffer to at least one tube (TEXT: See text for all reagent preparation details)

2.25.2. Tubes being covered/put in the dark
2.26. At the end of the incubation, wash the samples two times with 2 ml of flow wash buffer [2.26.1.-MED-TXT], discarding the supernatant each time [2.26.2.-CU].
It seemed that there was a missing step here, so we filmed 2.26.0 which is adding the Flow wash buffer before the centrifuging step of 2.26.1.
2.26.1. Talent adding tube(s) to centrifuge (TEXT: 5 min, 400 x g, RT)

2.26.2. Few seconds supernatant being discarded from at least one tube
2.27. After the second wash, resuspend the pellets in 0.5 ml of flow wash buffer for analysis by flow cytometry [2.27.1.-CU]. 

2.27.1. Shot of pellet(s) if visible, then few seconds at least one pellet being resuspended in flow wash buffer, with wash buffer container label visible in frame if possible

3. Results: Low variability in semi-automated whole blood immunophenotyping
3.1. To demonstrate the precision of this method, peripheral whole blood samples collected from 4 healthy donors 5 times in one day were immunostained [3.1.1.-LM].
3.1.1. Table 8m.xlsx: please highlight/indicate first set of Healthy donor #1-4 data cells

3.2. A detailed breakdown of the percentage of the T cell subpopulations in the gated lymphocyte population [3.2.1.-LM] and the percentage of the coefficient of variance can be generated for each subset [3.2.2.-LM].

3.2.1. Table 8m.xlsx: please highlight/indicate: please highlight columns ii-v in the % of lymphocytes rows

3.2.2. Table 8m.xlsx: please highlight/indicate: please highlight columns ii-v in the %CV rows
3.3. Further, when preparing cells by these methods, a low-variability is observed within the semi-automated whole blood immunophenotyping [3.3.1.-LM].
3.3.1. Koguchi JoVE Fig.11.pdf: please add/trace green dotted lines OR add/indicate blue data points

4. Conclusion (said by authors on camera)
4.1. Yoshinobu Koguchi: Once mastered, this technique can be completed in 2 hours if it is performed properly.

4.2. Yoshinobu Koguchi: While attempting this procedure, it’s important to remember to confirm that all of the items on the deck match the “Instrument Setup” schematic for the method in order not to crush the pod or the gripper.

4.3. Yoshinobu Koguchi: After its development, this technique will pave the way for researchers in the field of immunology to explore various immune subpopulations and their activation status in human, mouse, and other animal models.

4.4. Yoshinobu Koguchi: After watching this video, you should have a good understanding of how to control for the intra- and inter-experimental variability observed in immune-monitoring due to reagent dispensing.

4.5. Yoshinobu Koguchi: All human blood should be treated as if it is infectious and handled in accordance with Biosafety Level 2 practices.   

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.  

Koguchi JoVE Table 8m.xlsx

Koguchi JoVE Fig.11.pdf

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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