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Author Questionnaire
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?    NO


2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?   YES
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21332358

3. Filming location: Will the filming need to take place in multiple locations?  NO 

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. YES 


Current Protocol Length
Number of Steps:  30
Number of Shots:  57 

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 


Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Marissa Viola-LaBreck: Our research develops a high-throughput ultradilute assay to identify antibodies with low self-association, enabling early prediction of high-concentration formulation suitability during developability assessment.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Marissa Viola-LaBreck: Existing methods are low-throughput or material-intensive; this protocol enables rapid, reproducible screening using minimal antibody samples for more candidates.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B roll: 2.6.3

Describe the research contexts or systems in which this protocol can be applied.
1.3. Marissa Viola-LaBreck: This protocol supports therapeutic antibody discovery, developability assessment, formulation screening, and early candidate selection.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. Marissa Viola-LaBreck: This protocol measures antibody self-association to predict high-concentration solution behavior, including viscosity and formulation suitability.

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B roll: 5.11.1.


How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.5. Marissa Viola-LaBreck: Future studies could improve automation and predictive models while screening larger antibody libraries earlier. This assay may also evaluate Fc-Fc interactions in reverse orientations with single-arm constructs.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.



Videographer: Obtain headshots for all authors available at the filming location.



`Testimonial Questions (OPTIONAL): 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.

· Testimonial statements will not appear in the video but may be featured in the journal’s promotional materials.
· Provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author delivering the testimonial. 
· Please answer the testimonial question live during the shoot, speaking naturally and in your own words in complete sentences.

What problem in your field of research does your JoVE article address?
1.6. Marissa Viola-LaBreck, Senior Scientist [Sanofi]: (authors will present their testimonial statements live)
1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

How does the video format of your article help you to share your work with the broader scientific community?
1.7. Marissa Viola-LaBreck, Senior Scientist [Sanofi]: (authors will present their testimonial statements live)
1.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.










Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Dialysis of Candidate Monoclonal Antibodies
Demonstrator: Marissa Viola-LaBreck 
2.1. To begin, pre-soak 100 microliter or 300 microliter dialyzers in 10 millimolar histidine buffer at pH 6.0 for 5 minutes [1].
2.1.1. WIDE: Talent placing 100 microliter/300 microliter dialyzers into 10 millimolar histidine buffer.
2.2. Transfer the prepared samples, L-histidine monohydrochloride monohydrate, L-histidine, and potassium acetate to dialysis cassettes [1]. Submerge the dialysis cassettes in 10 millimolar histidine buffer at pH 6.0 [2], add stir bars to the reservoirs [3], place the reservoirs on magnetic stirring plates, and incubate at 4 degrees Celsius for 2 hours and 15 minutes [4].
2.2.1. Talent transferring the samples into dialysis cassettes.
2.2.2. Talent submerging the dialysis cassettes in the histidine buffer reservoir.
2.2.3. Talent adding stir bars to the reservoirs.
2.2.4. Talent placing the reservoirs on magnetic stirring plates in a refrigerator.
2.3. Perform seven buffer exchanges using 10 millimolar histidine buffer at pH 6.0 every 2 hours and 15 minutes or conduct four overnight exchanges for thorough salt removal [2].
2.3.1. Talent replacing the buffer in the dialysis reservoir.
2.4. Once the samples are retrieved, transfer them to clean matrix vials [1] and store at 4 degrees Celsius until the colloidal self-interaction nanoparticle spectroscopy or CS-SINS (C-S-S-I-N-S) assay is performed [2].
2.4.1. Talent transferring the samples into clean matrix vials.
2.4.2. Talent placing the matrix vials into refrigerated storage.
2.5. Measure the sample concentrations and record the polydispersity information after dialysis [1]. Calculate the corrected concentrations by dividing the raw absorbance values at 280 nanometers by the absorbance at 280 nanometers for a 1 milligram per milliliter solution [2].
2.5.1. SCREEN: The recorded polydispersity information is being recorded.
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21332358

2.5.2. Talent calculating the corrected concentrations from the absorbance measurements.
2.6. Prepare the liquid-handler input file with the well addresses and concentrations in micrograms per milliliter, including the controls [1].
2.6.1. SCREEN: The liquid-handler input file with the well addresses, concentrations, and controls are being prepared.

3. Desalting the Capture Monoclonal Antibody
3.1. Centrifuge 2-milliliter desalting columns at 1,000 g for 2 minutes to remove the storage buffer. Use two columns for every 700 microliters of capture monoclonal antibody [1]. Discard the flow-through after centrifugation [2].
3.1.1. Talent placing the 2 milliliter desalting columns into the centrifuge. Videographer: Please film multiple reusable shots to use them later
3.1.2. Talent discarding the flow-through from the collection vessel.
3.2. Wash the columns three times with 1 milliliter of 20 millimolar potassium acetate buffer at pH 4.3 [1] and centrifuge the columns again [2].
3.2.1. Talent adding 20 millimolar potassium acetate buffer to the desalting columns.
3.2.2. Reuse 3.1.1.
3.3. Add 700 microliters of capture monoclonal antibody to each column [1]. Elute into a fresh 15-milliliter tube by centrifugation at 1,000 g for 2 minutes [2].
3.3.1. Talent adding the capture monoclonal antibody solution to the desalting columns.
3.3.2. Talent placing the desalting columns over a fresh 15 milliliter tube and loading them into the centrifuge.
3.4. Collect the desalted eluate [1] and apply it to a second equilibrated desalting column followed by centrifugation [2].
3.4.1. Talent collecting the desalted eluate from the 15 milliliter tube.
3.4.2. Talent applying the desalted eluate to a second equilibrated desalting column.
3.5. Then, combine all eluted samples [1]. Measure the concentration of the capture monoclonal antibody solution after desalting [1].
3.5.1. Talent combining the eluted samples into a single vessel.
3.5.2. Talent measuring the concentration of the desalted capture monoclonal antibody solution.
3.6. Dilute the capture monoclonal antibody to 0.8 milligrams per milliliter using a 20 millimolar potassium acetate buffer at pH 4.3. Set aside until needed. [1].
3.6.1. Talent diluting the capture monoclonal antibody stock solution with potassium acetate buffer.

4. Concentration and Assembly of Gold Nanoparticles 
4.1. Dilute a small aliquot of the poly-L-lysine stock solution to 2.66 milligrams per milliliter with ultrapure water [1].
4.1.1. Talent diluting a small aliquot of the poly-L-lysine stock solution with ultrapure water.
4.2. Prepare 4.8 milliliter aliquots in 5 milliliter tubes using polypropylene microcentrifuge tubes containing 20-nanometer gold nanoparticles [1]. Centrifuge at 21,130 g for 6 minutes [2].
4.2.1. Talent dispersing the stock suspension into polypropylene microcentrifuge tubes containing 20-nanometer gold nanoparticles.
4.2.2. Talent placing the tubes into the centrifuge.
4.3. Remove the supernatants without disturbing the pellets and transfer them to a separate conical tube [1].
4.3.1. Talent removing the supernatants and transferring them to a separate conical tube.
4.4. Combine the concentrated pellets and residual volumes in a clean microcentrifuge tube [1]. Determine the nanoparticle volume by pipetting [2] and adjust it using the reserved supernatant [3]. 
4.4.1. Talent combining the concentrated pellets and residual volumes in a clean microcentrifuge tube.
4.4.2. Talent determining the nanoparticle volume by pipetting.
4.4.3. Talent adding the reserved supernatant to adjust the nanoparticle volume.
4.5. Thoroughly mix 1.5 microliters of the poly-L-lysine working solution with 48.5 microliters of the buffer-exchanged capture monoclonal antibody solution [1].
4.5.1. Talent mixing the poly-L-lysine working solution with the buffer-exchanged capture monoclonal antibody solution in a microcentrifuge tube.
4.6. Prepare an equimolar mixture of the concentrated nanoparticle solution and the poly-L-lysine and capture monoclonal antibody solution [1]. Incubate the mixture overnight at room temperature [2].
4.6.1. Talent combining equal volumes of the concentrated nanoparticle solution and the poly-L-lysine and capture monoclonal antibody solution.
4.6.2. Shot of the mixture kept on the working bench.

5. Liquid-Handler Assay Plate Set Up
5.1. Gather the materials for the assay, such as dialyzed antibodies, the liquid-handler input file with concentrations, conjugated gold nanoparticles, handling tips, plates, and reservoirs [1]. Preload the tips, samples, plates, and reservoirs onto the deck [2].
5.1.1. Talent arranging the assay materials on the laboratory bench.
5.1.2. Talent loading the tips, samples, plates, and reservoirs onto the liquid-handler deck.
5.2. Add controls to wells A12 (A-Twelve) through D12 (D-Twelve) of the sample plate. Leave well H12 (D-Twelve) empty for the buffer sample prepared by the liquid handler [1].
5.2.1. Talent dispensing the positive and negative controls into wells A12 through D12 of the sample plate.
5.3. Open the CS-SINS Method and start the program [1]. Load the liquid-handler input file when prompted and enter the number of samples [2]. Review the two subsequent calculation-check windows, confirm the values, and proceed with the run [3].
5.3.1. SCREEN: CS-SINS Method being opened. The program is being started.
5.3.2. SCREEN: Input file prompt appearing. The liquid-handler input file being loaded. Number of samples being entered.
5.3.3. SCREEN: First calculation-check window being reviewed. Second calculation-check window being reviewed. Run is being initiated.
5.4. Normalize the samples, including the controls, to 55.5 micrograms per milliliter in 10 millimolar histidine buffer at pH 6.0 by transferring them from the matrix sample tubes to the PCR plate [1]. Monitor the progress, noting that completed plate areas appear grey and active steps are highlighted in green [2].
5.4.1. Talent transferring samples and controls from the matrix sample tubes to the polymerase chain reaction plate.
5.4.2. SCREEN: Plate layout being updated during processing. Completed plate areas appear grey. Active steps are being highlighted in green.
5.5. Prepare a larger-volume dilution of each sample at 11.1 micrograms per milliliter in 10 millimolar histidine buffer by transferring material from the PCR plate to a deep-well block [1].
5.5.1. Talent transferring material from the polymerase chain reaction plate to a deep-well block for dilution.
5.6. Distribute the nanoparticles evenly between two polypropylene microcentrifuge tubes [1]. Place the tubes, caps open, in the designated tube rack location on the deck [2]. Resume the run and allow the liquid handler to dispense 20 microliters of nanoparticles into each well of the second deep-well block, two wells at a time [3].
5.6.1. Talent distributing the nanoparticles between two polypropylene microcentrifuge tubes.
5.6.2. Talent placing the open tubes in the designated tube-rack location on the deck.
5.6.3. SCREEN: Run being resumed. Nanoparticles are being dispensed into the wells of the second deep-well block, two wells at a time.
5.7. Allow the liquid handler to transfer 192 microliters of sample from the deep-well block containing the 11.1 micrograms per milliliter samples to the second deep-well block and mix thoroughly [1]. Prepare a 4× (Four-Times) CS-SINS mastermix for each sample to achieve a final concentration of 10 micrograms per milliliter after adding 48 microliters of gold nanoparticles [2]. Then, start the 4-hour incubation timer [3].
5.7.1. SCREEN: Sample being transferred from the first deep-well block to the second deep-well block. Mixing being performed.
5.7.2. SCREEN: Gold nanoparticles being added. The 4× CS-SINS mastermix being generated for each sample.
5.7.3. Talent starting the incubation timer.
5.8. Allow the liquid handler to dispense 30 microliters into the source well [1] and then dispense 60 microliters into three of the four wells in each quadrant of a 384-well plate to generate technical triplicates for each sample [2]. Return the remaining 30 microliters to the source plate [3].
5.8.1. SCREEN: Material being dispensed into the source well.
5.8.2. SCREEN: Material being dispensed into three wells of each quadrant of the 384-well plate to create technical triplicates.
5.8.3. SCREEN: Remaining material being returned to the source plate.
5.9. Monitor the liquid-handler deck layout as the run progresses [1]. Observe the used tips and filled sample wells changing from light to dark grey in real time while active movements are indicated in green [2].
5.9.1. SCREEN: Liquid-handler deck layout being monitored during the run.
5.9.2. SCREEN: Used tips and filled sample wells changing from light to dark grey. Active movements being highlighted in green.
5.10. Remove the plate after completion of the run [1]. Seal the plate with a minimally adhesive transparent plate seal, then incubate at room temperature for 4 hours [2]. At the 3.5-hour time point, start the dynamic light scattering program to equilibrate the chamber to 20 degrees Celsius [4].
5.10.1. Talent removing the plate from the liquid handler.
5.10.2. Talent sealing the plate with a minimally adhesive transparent plate seal.
5.10.3. SCREEN: Dynamic light scattering program being started. Chamber equilibration to 20 degrees Celsius being initiated.
5.11. Measure the absorbance spectrum of each well from 510 to 570 nanometers in 1-nanometer increments at the 4-hour time point [1].
5.11.1. Talent measuring the absorbance spectrum of the wells using the plate reader.
5.12. Immediately measure the plate using the dynamic light scattering plate reader at the 4.5-hour time point [1].
5.12.1. Talent placing the plate into the dynamic light scattering plate reader for measurement.

5.12.2. 

Results

6. Results 

6.1. For purified material, 6 of 70 samples scored high-risk above the normalized cutoff value of 0.35 [1], while 64 of 70 samples scored low risk below the cutoff [2].
6.1.1. LAB MEDIA: Figure 6A. Video editor: Highlight the bars above the green dotted cutoff line.
6.1.2. LAB MEDIA: Figure 6A. Video editor: Highlight the bars below the green dotted cutoff line.
6.2. For crude expression samples, 2 of 20 samples scored high-risk above the normalized cutoff value of 0.35 [1], while 18 of 20 samples scored low risk below the cutoff [2].
6.2.1. LAB MEDIA: Figure 6B. Video editor: Highlight the bars above the green dotted cutoff line.
6.2.2. LAB MEDIA: Figure 6B. Video editor: Highlight the bars below the green dotted cutoff line.
6.3. The overall Spearman correlation coefficient between sample values was strongly positive at 0.829 [1].
6.3.1. LAB MEDIA: Figure 6C.
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