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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate 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. Please upload all screen captured files to your project page by your script return deadline.
3. Which steps from the protocol section below are the most important for viewers to see? 
2.9., 2.11., 2.15., 3.6., 3.7.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.15. Pipetting the small volumes into very tightly lined up wells is crucial. It is difficult to see the wells if the sample plate is placed on white background. We either place an exposed X-ray film under the plate or place the plate on a dark-color bench top for successful pipetting.
3.7. Other difficult aspect is to place the delicate glass capillary cartridge in its holder. It should be installed with an angle, otherwise, chamber light will not turn from orange –to- blue, indicating that the cartridge is successfully installed.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Abdulbaki Agbas: This protocol can be used to optimize both protein and primary antibody concentrations in a single assay plate and to perform two assays using a single sample preparation [1].

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

1.2. Abdulbaki Agbas: The main advantage of this technique is that it allows 2 ½ days of lab work, including data analysis, to be completed in 3 ½ hours [1].

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

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Jessica Sage: This technique provides a high throughput assay format for developing a blood-based biomarker for ALS and is an ideal method for conducting large clinical trials [1].

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

1.4. Jessica Sage: This method can provide insight into target protein profiles during disease prognosis and can facilitate the monitoring of the effects of drugs of interest in clinical trials [1].

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

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

1.5. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at University of Kansas Medical Center.


Section - Protocol
2. Capillary Electrophoresis Immunoassay (CEI) Preparation
2.1. After collecting 100 microliters of human platelet lysates from ALS (A-L-S) patients and healthy subjects [1], fill out in-house generated templates for the capillary layout [2] and sample preparation [3].
2.1.1. [bookmark: _GoBack]WIDE: Talent placing samples onto lab bench TEXT: ALS: amyotrophic lateral sclerosis
2.1.2. LAB MEDIA: Table 1
2.1.3. LAB MEDIA: Table 2
2.2. The sample mixture preparation table is dynamic and will automatically calculate how much volume should be removed from the source [1].
2.2.1. SCREEN: To be provided by Authors: Shot of volume calculation

2.3. Place all of the assay reagents on ice [1] except the standard pack, which should remain at room temperature [2].

2.3.1. Talent placing reagent(s) on ice
2.3.2. Talent placing pack on ice

2.4. To prepare the fluorescent master mix, add 40 microliters of deionized water to a clear tube of DTT (D-T-T) [1-TXT] and add 20 microliters of 10x sample buffer [2] and 20 microliters of the prepared 400-millimolar DTT solution to the pink tube from the assay kit [3].

2.4.1. Talent adding water to DTT, with DTT container visible in frame TEXT: DTT: dithiothreitol
2.4.2. Talent adding sample buffer to pink tube, with sample buffer container visible in frame
2.4.3. Talent adding DTT to pink tube, with DTT container visible in frame

2.5. To prepare the biotinylated ladder, add 16 microliters of deionized water [1], 2 microliters of 10x sample buffer [2], and 2 microliters of the prepared 400-millimolar DTT solution to the white tube provided in the kit [3].

2.5.1. Talent adding water to white tube
2.5.2. Buffer being added to white tube, with buffer container visible in frame
2.5.3. DTT being added to white tube, with DTT container visible in frame

2.6. After gentle mixing, transfer the ladder solution into a 200-microliter PCR tube for denaturing [1].

2.6.1. Talent adding solution to tube

2.7. Add 1.5 microliters of 10x sample buffer [1] and 148.5 microliters of deionized water to a 600-microliter microcentrifuge tube [2] and vortex to mix [3] before placing the tube on ice [4].

2.7.1. Talent adding buffer to tube, with sample buffer container visible in frame
2.7.2. Talent adding water to tube
2.7.3. Talent vortexing tube
2.7.4. Talent placing tube on ice

2.8. Add the antibodies of interest directly to the diluent as indicated in the Table [1] and flush the pipette tip multiple times to obtain a homogenous antibody solution [2-TXT].

2.8.1. LAB MEDIA: Table 1: JoVE Video Editor please emphasize top tan row of table
2.8.2. Tip being flushed in tube TEXT: Do not pre-rinse tips

2.9. To prepare the capillary sample-mix, open all of the PCR tubes [1] and add 1.6-microliter aliquots of fluorescent 5x sample buffer to each tube as indicated in the Table using a reverse pipetting technique [2], immediately closing each tube as the buffer is added [3].

2.9.1. Talent opening tube(s) Videographer: Important step
2.9.2. LAB MEDIA: Table 1
2.9.3. Tube being closed, with buffer containers visible in frame Videographer: Important step

2.10. When all of the buffer has been added, open all of the tubes [1] and add 0.1x sample buffer in volumes as indicated in the Table [2], immediately closing each tube as the buffer is added [3].

2.10.1. Talent opening tube(s)
2.10.2. LAB MEDIA: Table 2
2.10.3. Tube being closed, with buffer containers visible in frame

2.11. Next, open all of the tubes [1] and add the protein samples as indicated in the Table [2-TXT] and immediately closed each tube cap [3].

2.11.1. Talent opening tube(s) Videographer: Important step
2.11.2. LAB MEDIA: Table 2 TEXT: Use reverse pipetting for identical volumes or pre-rinse tip before dispensing sample, buffer, or reagent solution
2.11.3. Tube being closed, with protein sample containers visible in frame Videographer: Important step  Author comment: Used slate from 2.11.1 instead of 2.11.3. Scene is OK. Wrong slate was used.

2.12. When all of the samples have been added, briefly centrifuge all of the tubes in a benchtop centrifuge [1-TXT], vortex to mix [2], and centrifuge the samples again [3].

2.12.1. Talent placing tube(s) into centrifuge TEXT: 30 s, 13,000 x g, RT 
2.12.2. Centrifuge is running
2.12.2 B Tube(s) being mixed
2.12.3. Tube(s) being placed into centrifuge

2.13. At the end of the second centrifugation, place all of the tubes into a thermocycler with a heated lid [1] and denature the samples under the indicated conditions [2-TXT].

2.13.1. Talent placing tube(s) into lid
2.13.2. Talent setting parameters TEXT: 95 °C for 5 min, 70 °C for 10 min

2.14. At the end of the denaturation, centrifuge, mix, and centrifuge the samples again [1] and place all of the tubes in a tube rack on ice [2].

2.14.1. Talent placing tube(s) into centrifuge
2.14.2. Talent placing rack onto ice

2.15. Using the Figure as a guide [1] … add 10 microliters of streptavidin-horseradish peroxidase to well D1 [2], 10 microliters of the appropriate secondary antibody to wells D2-D5 [3], 10 microliters of antibody diluent to each well in row B and to well C1 [4], 10 microliters of the appropriate primary antibody to wells C2-C25 [5], 5 microliters of biotinylated ladder from PCR tube number 1 to well A1 [6], 3 microliters of sample to rows A2-A25 [7], and 15 microliters of freshly-prepared luminol-peroxide to each well of row E [8].

2.15.1. LAB MEDIA: Figure 1
2.15.2. Luminol:peroxide being added to well(s), with luminol:peroxide container visible in frame Videographer: Important/difficult step
2.15.3. SA-HRP being added to well, with SA-HRP container visible in frame Videographer: Important/difficult step
2.15.4. 2° Ab being added to well(s), with Ab container visible in frame Videographer: Important/difficult step
2.15.5. Diluent being added to well(s), with diluent container visible in frame Videographer: Important/difficult step
2.15.6. 1° Ab being added to well(s), with Ab container visible in frame Videographer: Important/difficult step
2.15.7. Ladder being added to well, with ladder container visible in frame Videographer: Important/difficult step
2.15.8. Sample being added to well(s), with sample tubes visible in frame Videographer: Important/difficult step

2.16. Abdulbaki Agbas Pipetting the sample mix and reagents into the tiny wells in the correct order is critical to the success of the experiment and should be done very carefully [1].

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

2.17. Then add 500 microliters of wash buffer to each designated wash buffer well [1] and spin down the plate contents by centrifugation [2-TXT].

2.17.1. Talent adding buffer to well(s), with buffer container visible in frame
2.17.2. Talent placing plate into centrifuge TEXT: 5 min, 1000 x g, RT

3. CEI

3.1. To perform the capillary analysis on the assay plate, connect the capillary analyzer to the online system [1] and click Instrument and Connect in the analyzer software [2].

3.1.1. WIDE: Talent connecting analyzer to system
3.1.2. Talent clicking Instrument and Connect, with monitor visible in frame

3.2. Select the instrument serial number within the pop-up menu and click Connect [1].

3.2.1. SCREEN: To be provided by Authors: Serial number being selected and Connect being clicked 

3.3. Select the Assay tab and select New Assay [1].

3.3.1. SCREEN: To be provided by Authors: Assay and New Assay being selected

3.4. Enter the assay parameters and save the file name and location [1].

3.4.1. SCREEN: To be provided by Authors: Parameters being entered, the file being saved

3.5. Then confirm that the blinking blue indicator in the analyzer is a solid blue [1] and remove the capillary cartridge from its packaging [2].

3.5.1. Shot of blue indicator  Author comment: Wouldn’t show up blue. The light is blue and camera cannot capture the blue light
3.5.2. Talent removing cartridge from packaging 

3.6. Remove the protective seal from the assay plate [1] and visually observe the pre-filled wells for air bubbles [2-TXT].

3.6.1. Seal being removed Videographer: Important step
3.6.2. Shot of wells w/ or w/o air bubbles Videographer: Important step TEXT: Pop bubbles with small pipette tip

3.7. Place the assay plate in the plate holder [1] and, holding the capillary cartridge at an angle, insert the cartridge into the capillary slot [2] and close the analyzer door [3].

3.7.1. Talent placing plate into holder Videographer: Important/difficult step
3.7.2. Talent placing cartridge into slot Videographer: Important/difficult step
3.7.3. Talent closing door Videographer: Important/difficult step

3.8.  Then click Start in the analyzer software [1].

3.8.1. Talent clicking start, with monitor visible in frame
3.8.2. Secondary start button Author comment: Videographer added this new step. It means that after entering all the information there is a green color START button on the upper right corner of the monitor. Talent clicked on this button so that analyzer began to work. I also demonstrated this part in my screenshot 3.4.1




Section – Results
4. Results: Representative Potential ALS Biomarker Identification in Human Platelet Samples

4.1. The use of a whole platelet lysate mixture in the assay may reduce the signal intensity of the target proteins and contribute to a high background signal [1]. 

4.1.1. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize Whole platelet homogenate graph

4.2. Therefore, in this assay, clear supernatant was used after rupturing the platelets [2].

4.2.1. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize peak in Platelet cytosolic fraction graph

4.3. A linear dynamic range for the platelet cytosol protein concentration was established at 0.2-0.8 milligrams/milliliter [1] and an assay template was adopted so that both the protein concentration and the primary antibody titration were able to be performed in a single assay [2].

4.3.1. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize data lines in Figure 3B
4.3.2. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize Figure 3A

4.4. The high dynamic range detection profile delivers a significantly wider dynamic range due to the greater sensitivity of the capillary assay [1], resulting in a better detection and quantification over a larger sample concentration range [2].

4.4.1. LAB MEDIA: Figure 4A
4.4.2. LAB MEDIA: Figure 4A: JoVE Video Editor please emphasize tallest peak

4.5. Individual exposure times can also be defined [1].

4.5.1. LAB MEDIA: Figure 4B: JoVE Video Editor please emphasize tallest peak

4.6. Using the optimized assay conditions, this analysis of platelet lysate cytosolic fractions obtained from ALS patients using two sets of antibodies [1] allowed the identification of disease-specific TDP-43 (T-D-P-forty-three) [2-TXT] and its phosphorylated derivative within the samples [3].

4.6.1. LAB MEDIA: Figure 5
4.6.2. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize ALS data points TEXT: TDP-43: TAR DNA-binding protein 43
4.6.3. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize ALS minus Control data

4.7. The total TDP-43 could then be quantified using the calibration curve [1] and the intra- and inter-run assay variabilities were tested in pooled human ALS platelet cytosolic fractions [2].

4.7.1. LAB MEDIA: Figure 6: JoVE Video Editor please emphasize calibration curve
4.7.2. LAB MEDIA: Figure 7


Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

5.1. Abdulbaki Agbas: This method allows the use of multiple primary antibodies, facilitating the identification of up to 5 different target proteins within the same sample in a single assay run [1].

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

5.2. Jessica Sage: Not only does this technique substantially reduce the protein analysis time, it requires microliter sample volumes and generates results with a degree high of reproducibility [1].

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

5.3. Abdulbaki Agbas: Some of the chemicals used in the assays and all human samples are considered biohazardous, so the appropriate personal protective equipment should always be used when performing these experiments [1].

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