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A.  Will you require JoVE to record video microscopy? N
B.   Does your protocol include descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 2.2., 2.3., 3.8. 
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  2.3., 3.8.
E.  Will the filming need to take place in multiple locations? Y, two rooms, same floor 


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 experimental procedure is to demonstrate the elimination of specific cells of interest from a mixed 3D cell culture using near infrared photoimmunotherapy. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Hisataka Kobayashi: This method can help answer key questions in the tissue engineering field about regenerative medicine. 
1.2. Hisataka Kobayashi: The main advantages of this technique are that it can be used against a variety of target molecules and that the treatment can be restricted to specific regions of interest that can minimize side-effects.   

Protocol (read by voice talent at JoVE):
2. IR700 conjugation to monoclonal antibodies (mAb)

2.1. For IR700 (Pronounce: I-R-700) conjugation to monoclonal antibodies, incubate the antibodies of interest with IR700 in disodium phosphate [2.1.1.-WIDE-TXT] in a microcentrifuge tube at room temperature for 1 hour covered in aluminum foil [2.1.2.-MED-].

2.1.1. Few seconds Talent adding antibody to tube(s) (TEXT: See text for all media/reagent preparation details)
2.1.2. Few seconds Talent covering tube with foil

2.2. At the end of the incubation, wash a PD-10 column two times with 15 ml of PBS [2.2.1.-MED].

2.2.1. Few seconds Talent adding PBS to column

2.3. Then load the antibody solution onto the column [2.3.1.-CU-TXT] and purify the mixture by PBS elution according to the manufacturer’s instructions [2.3.2.-CU-TXT].

2.3.1. Few seconds Ab being loaded onto column (TEXT: 300 microliters of sample = 2.5-4.4 ml PBS elution)
2.3.2. Few seconds eluate being collected (TEXT: e.g. Elution along IR700 band color)

2.4. To confirm the number of fluorophore molecules conjugated to each monoclonal antibody molecule [2.4.1.-MED-TXT], use a spectrophotometer to determine the monoclonal antibody protein concentration [2.4.2.-MED-over the shoulder-TXT].

2.4.1. Few seconds Talent loading plate onto spectrophotometer (TEXT: Optimal concentration: 3 IR700 molecules/1 mAb)  
2.4.2. Few seconds Talent setting spec to read at 595 nm (TEXT: Coomassie @ 595 nm; IR700 @ 689 nm)

2.5. Then store the conjugate at 4°C [2.5.1.-MED].

2.5.1. Talent placing conjugate at 4°C

3. Mixed 3D cell culture in vitro near infrared photoimmunotherapy (NIR-PIT)

3.1. To prepare the mixed 3D cell culture, add 1 ml of sterile water into the plate reservoir section of a 96 well hanging drop plate [3.1.1.-WIDE].

3.1.1. Few seconds Talent adding water into plate reservoir section of hanging drop plate

3.2. Then plate various ratios of the cell types of interest in the appropriate cell culture medium at at least 5,000 cells/50 microliters of medium [3.2.1.-MED-over the shoulder-TXT] per well for 5-7 days in a humidified incubator at 37°C and 5% carbon dioxide [3.2.2.-MED].

3.2.1. Few seconds Talent adding cells to at least one well, with medium container visible in frame (TEXT: e.g. A431-luc-GFP cells:3T3-RFP cells @ 1:100, 10:100, 25:100, 50:100)
3.2.2. Talent placing plate into incubator 

3.3. Change the culture medium every 2 days [3.3.1.-MED-TXT], and observe the morphology and size of the spheroids daily with an inverted brightfield microscope at 10-40x magnification [3.3.2.-MED].

3.3.1. Few seconds aspirating medium from at least on well, with medium container visible in frame (TEXT: Handle plate gently/avoid losing drops)
3.3.2. Few seconds Talent at microscope, checking on spheroids

3.4. When the spheroids have reached 400-600 microns in diameter, replace the hanging drop plate medium with antibody-photoabsorber conjugate-containing medium [3.4.1.-CU-TXT] and return the plate to the incubator for 6 hours [3.4.2.-CU].

3.4.1. Few seconds conjugate medium being added to at least one well, with conjugate medium container label visible in frame (TEXT: e.g. day 7)
3.4.2. Plate being placed into incubator

3.5. At the end of the incubation, wash the spheroids two times with fresh, phenol red free culture medium [3.5.1.-CU].

3.5.1. Few seconds at least one well being washed, with culture medium container label visible in frame

3.6. Then use a 200 microliter pipette tip with a cut-off end to transfer one spheroid at a time [3.6.1.-CU] into individual glass bottom 50 mm dishes containing 100 microliters of fresh phenol red free culture medium per dish [3.6.2.-CU].

3.6.1. Few seconds spheroid being aspirated
3.6.2. Few seconds spheroid being dispensed, with medium container label visible in frame if possible We got a frame with a spheroid in the center of the glass-bottomed dish

3.7. Use the inverted microscope to observe changes in the spheroid morphology [3.7.1.-MED] [3.7.2.-MED-TXT].

3.7.1. Few seconds Talent at inverted microscope, looking at plate
3.7.2. Talent placing plate on fluorescence microscope stage (TEXT: GFP: 469 nm excitation filter/525 nm emission filter; RFP: 559 nm excitation filter/630 nm emission filter)

3.8. To irradiate the spheroids, place a light-emitting diode no higher than 5 inches above the glass-bottomed dishes [3.8.1.-CU] and use an optical power meter to confirm the emission of a 670-710 nm wavelength at 2 Joules/cm2 [3.8.2.-CU].

3.8.1. Few seconds diode being brought into plate 
3.8.2. Shot of power meter measuring emission/power meter readout of 670-710 nm

3.9. After the near infrared photoimmunotherapy, transfer the spheroids into a new hanging drop plate with 50 microliters of fresh culture medium per well [3.9.1.-CU] for 1 day in the cell culture incubator [3.9.2.-MED].

3.9.1. At least one drop being placed into well
3.9.2. Talent placing plate into incubator

3.10. Then, using another 200 microliter pipette tip with a cut-off end, gently transfer the spheroids into new glass bottom dishes containing 100 microliters of phenol red free culture medium [3.10.1.-CU] and assess the optical reporter expression under the fluorescent microscope [3.10.2.-MED].

3.10.1. Few seconds at least one drop being placed into glass bottom dish
3.10.2. Talent placing dish onto microscope/Few seconds Talent at microscope, looking at dish

3.11. Finally, detect the dead cells by the addition of propidium iodide to the medium [3.11.1.-CU] or by the loss of cytoplasmic GFP-fluorescence [3.11.1.-LM-TXT].

3.11.1. PI being added to one dish, with PI container label visible in frame if possible
3.11.2. Figure 2B.tif (TEXT: Repeat hanging drop incubation/NIR-PIT until target cells completely eliminated): please indicate GFP image column
4. Results: Target cell elimination in 3D cell spheroids

4.1. In this representative experiment, mixed spheroids composed of various ratios of A431-luc-GFP (Pronounce: A-four-three-one-luke-G-F-P) and 3T3-RFP (Pronounce: three-T-three R-F-P) cells were prepared as just demonstrated [4.1.1.-LM]. 

4.1.1. Figure 1.tif: sequentially add/indicate ratio information for each set of images (e.g., 1:100, 10:100, etc)

4.2. Repeated near infrared-photoimmunotherapy was then performed with the incubation of panitumumab-IR700 as illustrated [4.2.1.-LM], and the target cell elimination was monitored through the assessment of the fluorescent [4.2.2.-LM] and luciferase activities within the hanging drop cultures [4.2.3.-LM]. 

4.2.1. Figure 2A .tif: please sequentially add/indicate top row of arrows
4.2.2. Figure 2B.tif: please highlight/indicate GFP image column 
4.2.3. Figure 2C .tif: please add/trace/indicate red square data line

5. Conclusion (said by authors on camera)
5.1. Kazuhide Sato: Once mastered, this technique can be competed in 1 hour if it is performed properly.
5.2. [bookmark: _GoBack]Kazuhide Sato: While attempting this procedure, it’s important to remember that light energy decreases according to the inverse-square law.


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.  

Figure 1.tif
Figure 2A .tif
Figure 2B.tif
Figure 2C .tif

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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