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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  No  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
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. Filming location: Will the filming need to take place in multiple locations?   Yes
If Yes, how far apart are the locations? Live mice imaging facility is located in adjacent building in animal vivarium
 

Introduction

1. [bookmark: _Hlk38964677]Introductory Interview Statements	Comment by Anastasia Gomez: Authors: Some of the interview statements were edited for length and clarity. According to journal guidelines, each statement should be no more than 30 words, and we generally try to stick to this limit.  

REQUIRED: 
1.1. Gururaj Shivange: This protocol demonstrates the expression and purification of antibodies and real time monitoring of antibody distribution in tumor and tissue. Screening antibodies with the described protocol will help select antibodies that have limited nonspecific tissue distribution and enriched tumor localizations.

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

1.2. Evan Lyerly: The described technique is quick and cost effective. Other techniques such as single photon emission computed tomography and position emission tomography are very expensive and require radioactive and other sophisticated tracers.

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

OPTIONAL: 

1.3. Tanmoy Mondal: This method is more advantageous for pre-clinical screening of antibodies and is not suitable for therapeutic diagnosis because the antibody-conjugated dyes have not been tested for human safety.

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

1.4. Evan Lyerly: The technique is not limited to cancer targeting antibodies and can be applied to any other disease such as lung or heart diseases for the analysis of antibody distribution in the body. 

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Videographer: This statement is optional. If you don’t have time, don’t film it.

Introduction of Demonstrator on Camera

1.5. Gururaj Shivange: Demonstrating the procedure will be Jeremy Gatesman, a Veterinary Technician from my university.  
1.5.1. INTERVIEW: Author saying the above. 
1.5.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.6. Procedures involving animal handling and tumor xenografts studies were reviewed and approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Virginia.

Protocol

2. Expression and Purification of Antibodies
2.1. Grow CHO (pronounce ‘cho’) cells in 200 milliliters of media in delong Erlenmeyer baffled flasks [1]. Combine 5 milliliters of CHO FreeStyle media with 50 micrograms of variable heavy clone DNA and 75 micrograms of variable light clone DNA in a 15-milliliter tube [2], then vortex the tube. Leave the mixture at room temperature for 5 minutes [3]. 
2.1.1. WIDE: Establishing shot of talent walking to the incubator, opening it, and taking out the cells.
2.1.2. Talent combining the media with the DNA, with the media container in the shot. 
2.1.3. Talent vortexing the mixture and setting it down.
2.2. Add 750 microliters of 1 milligram per milliliter polyethyleneimine stock to the DNA solution [1] and aggressively vortex it for 30 seconds. Leave the mixture at room temperature for an additional 5 minutes [2].
2.2.1. Talent adding PEI stock to the DNA solution. NOTE: This and next shot together
2.2.2. Talent vortexing the mixture and then setting it down.
2.3. Add the entire mixture to the CHO cells while manually shaking the flask [1]. Immediately incubate the cells at 37 degrees Celsius while shaking at 130 rpm [2]. Videographer: This step is important!
2.3.1. Talent adding the mixture to the cells and shaking it. 
2.3.2. Talent putting the flask of cells in the incubator and starting the shaker.
2.4. On the next day, add 2 milliliters of 100 X anti-clumping agent and 2 milliliters of 100 X anti-bacterial-anti-mycotic solution to the cells [1]. Incubate the flask at 32 to 34 degrees Celsius with shaking at 130 rpm [2].
2.4.1. Talent adding the anti-clumping agent and anti-bacterial solutions to the cells, with the solution containers in the shot. 
2.4.2. Talent putting the cells back in the incubator.
2.5. Continue culturing the cells for 10 to 11 days [1], adding 10 milliliters of Tryptone N1 feed and 2 milliliters of 100 X glutamine supplement on every fifth day [2]. Count the cells on every third day to ensure that cell viability remains above 80% [3].
2.5.1. Talent taking the cells out of the incubator. 
2.5.2. Talent adding the feed and supplement to the cells. 
2.5.3. Talent counting the cells. 
2.6. On day 10 or 11, harvest the medium for antibody purification by centrifuging the culture at 3000 x g and 4 degrees Celsius for 40 to 60 minutes [1]. Then, filter the clear media with a 0.22 micromolar bottle filter [2].
2.6.1. Talent putting the cells in the centrifuge and closing the lid.
2.6.2. Talent filtering the media.
2.7. To purify the antibodies, equilibrate the Protein-A column with two column volumes of binding buffer [1]. Pass the filtered media through the column at the flow rate of 1 milliliter per minute [2], then wash the column with two-column volumes of binding buffer [3].
2.7.1. Talent adding binding buffer to the column. 
2.7.2. Media passing through the column. NOTE: Use take 2
2.7.3. Binding buffer passing through the column. 
2.8. Use 5 milliliters of elution buffer to elute the antibody into 500-microliter fractions [1] and neutralize the pH of the eluted antibody by adding 10 microliters of neutralization buffer per fraction [2]. Measure the concentration of the purified antibody with a spectrophotometer using the default protocol for IgG [3]. Videographer: This step is important!
2.8.1. Talent eluting the antibody. 
2.8.2. Talent adding neutralization buffer to the antibody fractions. NOTE: 3 takes together
2.8.3. Talent using the spectrophotometer.
3. Fluorescent Labeling
3.1. Dialyze 0.5 milliliters of the antibody using a dialysis cassette in 1 liter of conjugation buffer [1]. After 4 hours, transfer the dialysis cassette to fresh buffer and dialyze overnight [2].
3.1.1. Talent setting up the dialysis cassette. 
3.1.2. Talent transferring the cassette to fresh buffer. NOTE: Use take 2
3.2. To set up a conjugation reaction, add 0.03 milligrams of IRDye 800CW (pronounce ‘I-R-dye-800-C-W’) per 1 milligram of antibody in a total volume of 500 microliters [1]. Incubate the mixture for 2 hours at 20 degrees Celsius [2], then purify the labeled conjugates by extensive dialysis against PBS [3]. Videographer: This step is important!
3.2.1. Talent mixing the conjugation reagents.
3.2.2. Talent putting the reaction tube in the incubator. 
3.2.3. Dialysis setup.
3.3. Estimate the degree of labeling by measuring the absorbance of the dye at 780 nanometers and absorbance of the protein at 280 nanometers [1].
3.3.1. Talent using the spectrophotometer.

4. Antibody Localization Using an In Vivo Imaging System
4.1. To develop mouse xenografts, gently lift the skin of the animal and separate it from the underlying muscle layer [1]. Slowly inject 100 microliters of cell suspension under the skin with a 26-gauge needle [2]. Videographer: This step is important!
4.1.1. Talent lifting the skin. NOTE: 4.1.1 – 4.2.1 in one shot
4.1.2. Talent injecting the cells under the skin.
4.2. Wait for a few seconds before taking the needle out so that basement matrix medium can form the semi-solid gel like structure along with cells under the skin, which will prevent the mixture from coming out of the injection site [1].
4.2.1. Talent holding the needle in place, then taking it out.
4.3. To perform in vivo imaging, inject the dye labeled antibody via the tail vein [1]. After anesthetizing the mouse, check for the lack of response to pedal reflexes [2] and dilate the vein by applying warm water [3].
4.3.1. Talent filling the syringe with dye. 
4.3.2. Talent checking the mouse for the lack of response to pedal reflexes. NOTE: 4.3.2 – 4.4.1 shot together
4.3.3. Talent dilating the tail vein with warm water.
4.4. Use a 1 cc insulin syringe with a 26-gauge needle to inject 25 micrograms of the labeled antibody in a volume of 100 microliters. As a negative control, label and inject the non-specific IgG1 Isotype antibody, which does not target cancer cells [1]. Videographer: This step is important!
4.4.1. Talent injecting the mouse.
4.5. Perform in vivo imaging 8, 24, and 48 hours after antibody injections [1]. In the imaging software, click Initialize and confirm that the stage temperature is 37 degrees Celsius [2]. Videographer: Film the screen for 4.5.2, 4.6.1, and 4.7.1.
4.5.1. Talent at the computer opening the imaging software. NOTE: This and next shot together, or maybe 4.5.1 – 4.7.1 shot together, all audio slated
4.5.2. SCREEN: Initialize clicked and temperature displayed. 
4.6. In the control panel, set up fluorescence imaging through the Imaging Wizard and set the excitation to 773 nanometers and emission to 792 nanometers [1]. Transfer the anesthetized mouse into the imaging chamber and position it on the imaging field using the nose cone [2-TXT].
4.6.1. SCREEN: Control panel opened, Imaging Wizard used to set excitation and emission wavelengths. 
4.6.2. Talent positioning the mouse in the imaging chamber. TEXT: 5 mice can be imaged at one time
4.7. When ready, click Acquire on the control panel for the image acquisition and click Auto-expose. The generated image is the overlay of fluorescence on the photographic image with optical fluorescence intensity displayed in units of counts or photons [1]. Videographer: This step is important!
4.7.1. SCREEN: Acquire clicked, then Auto-expose clicked, then the generated image appearing.





Results
5. Results: Live Imaging of Human OVCAR3 Tumor Bearing Mice
5.1. Positive DNA clones with variable heavy and variable light domains were confirmed with colony PCR [1].
5.1.1. LAB MEDIA: Figure 1 C. Video Editor: Emphasize the lanes with the + in both gel images.
5.2. Representative results of purified farletuzumab run on non-reducing and reducing SDS PAGE are shown here [1]. Heavy and light chains produced 50 and 25 kilodalton bands after reduction [2]. Binding of antibodies to native proteins on the cell surface was also confirmed [3]. 
5.2.1. LAB MEDIA: Figure 2 A.
5.2.2. LAB MEDIA: Figure 2 A. Video Editor: Emphasize the 25 and 50 KDa bands. 
5.2.3. LAB MEDIA: Figure 2 B. 
5.3. Fluorescently labeled antibodies were tail vein injected into mice grafted with FOLR1 (‘fol-R-1’) expressing tumors and the animals were live imaged at multiple time points using IVIS (pronounce ‘I-vis’) [1]. The data confirms selective enrichment of FOLR1 (‘fol-R-1’) and BaCa (pronounce ‘baca’) antibodies into the tumors [2]. 
5.3.1. LAB MEDIA: Figure 4. 
5.3.2. LAB MEDIA: Figure 4. Video Editor: Emphasize the farletuzumab mice in the images in the 3rd column.




Conclusion
6. [bookmark: _Hlk27388131][bookmark: _Hlk38964808]Conclusion Interview Statements

6.1. Gururaj Shivange: When attempting this protocol, keep in mind that healthy maintenance of CHO cells is critical for antibody yield and it is important to have a similar degree of fluorescent dye conjugation for comparative tumor localization. 

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.1.1 and 3.2.1.

6.2. Gururaj Shivange: Following this procedure, other methods such as tissue immunohistochemistry and tissue or tumor specific ELISA can be performed to support the live mice imaging data.

6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Videographer: This statement is optional. If you don’t have time, don’t film it.
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