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PLEASE READ THE INSTRUCTIONS IN THE GRAY BOXES CAREFULLY AND USE TRACK CHANGES WHILE MAKING ANY EDITS TO THE DOCUMENT. 
This document has several sections on separate pages, so take care to view each page.


Author Questionnaire:
Authors, please fill out the unanswered questions below.  

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  N
Can you record movies/images using your own microscope camera? (Y/N) N/A
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include software usage? (Y/N) Yes, but not extensively.
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. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.

Steps 4.3, 4.4, 4.5, and 4.6 are the most important for viewers to watch.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.

5. Will the filming need to take place in multiple locations? (Y/N) N
If yes, how far apart are the locations? 


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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


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

· The total introduction length (i.e., Required and Optional Interview Statements) cannot exceed 150 words. 
· Restrict the length of each statement to no more than 30 words.
· Please answer the questions below in full sentences to highlight the significance of your protocol. You will be expected to memorize and deliver these sentences as spoken interview statements during filming. 
· Indicate the full name of each author who will give each statement. If only one author is giving the REQUIRED statements, the same author may speak both statements.

Why is your protocol significant? OR What key questions can this method help answer? 

1.1. Author NameHuizhou Fan: Protein-protein interaction in transcription has been traditionally studied using pulldown assays. However, pulldown assays are poorly quantitative. We use biolayer interferometry or BLI to overcome this problem. ___________ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).


What is the main advantage of this technique?

1.2. Author NameHuizhou Fan: Compared to pulldown, BLI detects real-time association and dissociation between binding partners; It also generates quantitative kinetic parameters, which are indicative of interaction mechanisms. ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


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

· If you would like to have additional speakers, the following OPTIONAL questions may be answered to provide additional introductory information about your protocol. 
· These statements must be spoken by different authors than those who gave the Required Interview Statements, and are limited to one statement per additional author.
· The length of each statement is restricted to no more than 30 words and contributes to the total introduction length, which cannot exceed 150 words. 
· Indicate the full name of each author who will give each OPTIONAL statement. 

Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?

1.3. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

Are there any specific areas of research that this method could provide insight into? 

Can this method be applied to any other systems?

1.4. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


How would you expect an individual who has never performed this technique to struggle? 

Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Author NameRong Di: The BLI technology may sound intimidating, but is not difficult to learn. Nonetheless, to use this technology, one has to have access to a BLI instrument and associated software. ___________ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Why is visual demonstration of this method critical?

1.6. Author NameMalhar Desai: This video will enable you to adapt to the BLI technology easily. ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Introduction of Demonstrator: (Said by you on camera)

· Please use this statement ONLY if any of the individuals who will be demonstrating the procedure on camera have not given a required or optional Introduction interview statement already.
· Include the full name(s) of the person(s) demonstrating the experiment followed by their title (e.g., technician, post doc, grad student, clinician, etc.) 
· Also indicate the full name of the author who will introduce the demonstrator(s). 

1.7. Author Name: Demonstrating the procedure will be _________ (name of the person or persons), a _________ (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  
1.7.1. Interview style: Author saying the above 
1.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.



Section - Protocol
· Read through the entire protocol carefully to understand what you will need on the filming day and prepare accordingly. 
· The two-digit numbers (e.g. 2.1., 2.2.) represent the “steps” of you protocol and will be read by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the “shots” that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in a single work day, the protocol is restricted to 30 steps and/or 60 shots.
· It is critical for a smooth and organized shoot that all materials and work spaces are prepared and labeled (if applicable) in advance.   
· Any specimens/samples that require long or overnight incubation steps should be prepared in advance. (i.e. day 0 sample preparation will be filmed on the day of the shoot; day 1 samples should be prepared the day before the shoot so their processing can be filmed on the day of the shoot/after their overnight culture/treatment/etc.) 
Authors, to avoid having to re-record the audio for your video, please indicate how the narrators should pronounce the following in the narration of the video:
Ni-NTA: nickel-NTA (spell each letter out)
BLItz: follow pronunciation on this site https://www.youtube.com/watch?v=EG0X2zfTYB0
His-epitope: his-epitope [ep-i-tohp]
His-tagged: his-tagged [tag-t]
Step Correction and Fitting (1:1): Step correction and fitting one-to-one
GrgA: Greg (same as the name Greg) A (spell out letter A)
σ28: sigma [sig-muh] twenty-eight
NH-GrgA138-165: First time: N-terminal his-tagged GrgA one thirty-eight to one sixty-five; later times: spell out letters N and H, then continue the rest
2. Biosensor Hydration and Assay Set-Up
2.1. Approximately 10 minutes prior to the start of an assay, pipette 200 microliters of the BLI buffer into a PCR tube [1-TXT]. Remove a Ninickel-NTA-biosensor from the original packaging by holding the wide portion of the biosensor using a gloved hand [2]. 
2.1.1. Talent pipettes 200 microliters of BLI buffer. Use labeled containers whenever possible for viewer clarity. TEXT: BLI: Biolayer Interferometry
2.1.2. Talent removes a Ni-NTA-biosensor from the original packaging by holding the wide portion of the biosensor using a gloved hand.
2.2. Place the biosensor over the PCR-tube such that only the glass tip of the biosensor is submerged in the BLI buffer [1]. Keep the biosensor tip submerged for at least 10 minutes to ensure full hydration [2].
2.2.1. Biosensor as talent places it over the PCR-tube such that only the glass tip of the biosensor is submerged in the BLI buffer.
2.2.2. Talent starts an adjacent timer to count down from 10 minutes.
2.3. Turn the BLItz machine on [1]. Ensure that the machine is connected to the computer through a USB data output port at the back of the machine [2]. 
2.3.1. Talent turns on the BLLItz machine.
2.3.2. USB data output port as talent ensures that it is connected.
2.4. On the computer, open the associated software, and click on Advanced Kinetics on the left-hand side of the screen [1].
2.4.1. SCREEN: To be provided by the authors - Screen capture movie as talent opens the associated software and clicks on Advanced Kinetics on the left-hand side of the screen. Authors, please upload this screen capture to your project page.	Comment by Huizhou Fan: Will do this after filming.
2.5. On the software, type out all appropriate information about the experiment under each respective heading. Click on Biosensor Type and choose Ni-NTANickel-NTA from the drop-down menu [1].
2.5.1. SCREEN: To be provided by the authors - Screen capture movie as talent types out the Experiment Name, Description, Sample ID, and Protein Concentration under each respective heading. Talent clicks on Biosensor Type and chooses Ni-NTA from the drop-down menu. Authors, please upload this screen capture to your project page.	Comment by Huizhou Fan: Will do this after filming.
2.6. The duration of each step can be changed from default as needed. For optimal results, use a minimum of 30 seconds for Initial Baseline and Baseline; and 120 seconds for Association and Dissociation [1]. 
2.6.1. SCREEN: To be provided by the authors - Screen capture movie as talent types in the Initial Baseline and Baseline. Then talent types in 120 seconds for Association and Dissociation. Authors, please upload this screen capture to your project page.	Comment by Huizhou Fan: Will do this after filming.
2.7. The duration of the Loading step will depend upon the concentration of the ligand and affinity of the His-epitope tag on the ligand to the Ni-NTANickel-NTA-biosensor [1].	Comment by Huizhou Fan: Malhar and Di, is this technically correct? Especially, how would concentration affect the loading duration?
2.7.1. Talent works at the computer to set up the experiment.
2.8. Remove the hydrated Ni-NTANickel-NTA-biosensor from the PCR tube and affix it to the biosensor mount on the machine by sliding the wide portion of the biosensor onto the mount [1].
2.8.1. Biosensor as talent affixes it to the biosensor mount on the machine by sliding the wide portion of the biosensor onto the mount. 
2.9. Place a 0.5 milliliter black microcentrifuge tube into the tube holder of the machine and pipette 400 microliters of the BLI buffer into it [1]. Close the cover of the machine such that the biosensor tip becomes submerged in the buffer in the microcentrifuge tube [2].
2.9.1. Tube holder of machine as talent places the black microcentrifuge tube there and pipettes 400 microliters of the BLI buffer into it.
2.9.2. Tube as talent closes the cover such that the biosensor tip becomes submerged in the buffer in the tube.
2.10. Click Next on the software to begin recording the Initial Baseline [1].
2.10.1. SCREEN: To be provided by the authors - Screen capture movie as talent clicks Next on the software to begin recording the Initial Baseline. Authors, please upload this screen capture to your project page.	Comment by Huizhou Fan: Will do this after filming.
3. Loading of Ligand onto Biosensor and Washing Away Additional Ligand
Authors, we find that having sections of <3, ~3 line points results in a choppy video. For this reason I have combined some of the sections below. Please note if you would like that combined in another manner.
3.1. After the Initial Baseline step has finished recording, open the cover of the machine [1]. Move the slider to the right such that the drop holder is situated in front of the black arrow [2].
3.1.1. Talent opens the cover of the machine.
3.1.2. Black arrow/slider in machine as talent moves the slider to the right so that the drop holder is in front of the black arrow. 
3.2. Pipette 4 microliters of a dialyzed His-tagged ligand onto the drop holder and close the cover of the machine [1-TXT]. On the software, click Next to begin Loading [2].
3.2.1. Drop holder as talent pipettes 4 microliters of the ligand there and closes the cover of the machine. TEXT: See text for preparation of proteins
3.2.2. Talent clicks Next to begin Loading.
3.3. After the Loading step has finished recording, open the cover of the machine [1]. Move the slider to the left such that the tube holder is once again situated in front of the black arrow [2].
3.3.1. Talent opens the cover of the machine.
3.3.2.  Black arrow/slider in machine as talent moves the slider to the left so that the tube holder is in front of the black arrow.
3.4. Close the lid of the machine and ensure that the biosensor tip is submerged into the BLI buffer of the tube in the tube holder [1]. Click Next once again on the software to begin recording the Baseline [2].
3.4.1. Machine as talent closes the lid and ensures that the biosensor tip is submerged into the BLI buffer of the tube in the tube holder.
3.4.2. Talent clicks Next on the software to begin recording the Baseline.
4. Association of Analyte to Ligand and Dissociation of Analyte from Ligand
4.1. After the Baseline step has finished recording, open the cover of the machine [1]. Remove the drop holder and clean it by pipetting out any protein and rinsing it with double-deionized water for a total of 5 times [2].
4.1.1. Talent opens the cover of the machine and motions to remove the drop holder.
4.1.2. Drop holder as talent cleans it by pipetting out any protein and rinsing it with double-deionized water. 	
4.2. Use a tissue wipe to clean the surface of the drop holder after the wash [1]. Replace the drop holder back onto the machine [2]. Move the slider on the machine to the right such that the drop holder is once again situated in front of the black arrow [3].
4.2.1. Drop holder as talent uses a tissue wipe to clean the surface of the drop holder.
4.2.2. Talent removes the drop holder back onto the machine.
4.2.3. Machine as talent moves the slider to the right so the drop holder is in front of the black arrow.
4.3. Pipette 4 microliters of a dialyzed analyte onto the drop holder and close the cover of the machine [1]. On the software, click Next to begin Association [2].
4.3.1. Drop holder as talent pipettes 4 microliters of the dialyzed analyte onto the drop holder and closes the cover of the machine.
4.3.2. SCREEN: To be provided by the authors - Screen capture movie as talent clicks Next on the software to begin Association. Authors, please upload this screen capture to your project page.	Comment by Huizhou Fan: Will do this after filming.
4.4. After the Association step has finished recording, open the cover of the machine and move the slider on the machine to the right such that the tube holder is once again situated in front of the black arrow [1]. On the software, click Next to begin Dissociation [2].
4.4.1. Machine as talent opens the cover and moves the slider to the right so that the tube holder is situated in front of the black arrow.
4.4.2. Talent clicks next on software to begin Dissociation.
4.5. After the Dissociation step has finished recording, open the cover of the machine and remove the drop holder and tube holder [1]. Rinse both with double-deionized water thoroughly to wash away any protein [2]. Remove the biosensor and discard it safely [3].
4.5.1. Talent opens the cover of the machine and removes the drop holder and tube holder.
4.5.2. Talent rinses the drop holder and the tube holder with double-deionized water.
4.5.3. Biosensor as talent removes it and disposes it safely.
4.6. Repeat these steps for the same ligand-analyte pair using different analyte concentrations [1].
4.6.1. WIDE: Talent continues to work at the machine, appearing to perform more measurements.
4.7. Once all runs have finished, save the data on the software by clicking File and then Save Experiment As on the left side of the screen. Under the Run Data heading, select Step Correction and Fitting (1:1) and click Analyze to generate kinetic data [1]. 
4.7.1. SCREEN: To be provided by the authors - Screen capture movie as talent saves the data on the software by clicking File and then Save Experiment As on the left side of the screen. Under the Run Data heading, talent selects Step Correction and Fitting (1:1) and clicks Analyze to generate kinetic data. Authors, please upload this screen capture to your project page.	Comment by Huizhou Fan: Will do this after filming.
4.8. To extract the quantitative data into a worksheet and generate graphs, click on Export to CSV and save the recorded data as a .csv file. Open the .csv file using spreadsheet software [1]. 
4.8.1. SCREEN: To be provided by the authors - Screen capture movie as talent clicks on Export to CSV and saves the recorded data as a .csv file. Talent opens the .csv file using spreadsheet software. Authors, please upload this screen capture to your project page.	Comment by Huizhou Fan: Will do this after filming.




OPTIONAL – Critical Step Statement:
· An OPTIONAL brief statement may be submitted for further elaboration of the best way to perform the required technique for the single most critical step of this procedure. 
· If there is no single critical step, then there is no need to fill out this statement.
· This will be an interview style shot interjected after the relevant step within the Protocol section of the video. 
· This statement is limited to 30 words or less. 
· Please indicate the full name of the Author who will give this statement and the step of the protocol to which the statement pertains using the step numbers from the Protocol section (above).
Fill in the details below based on the instructions above for the “Critical Step Statement”
Author name, Step            :           (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

5. Results: A 28 Amino Acid Middle Region of GrgA Binds σ28 In Vitro - Authors, feel free to change this title if you have something else in mind (please just keep it to <2 lines of text)
5.1. Full length GrgA is made of 288 amino acids. Here, we show that Aa 28 amino acid middle region of GrgA directly binds σ28 in the absence of the rest of the GrgA protein. [1]. 
5.1.1. LAB MEDIA: Figure 1 – Authors, please provide a high-resolution version of figure 1 without the A and B labels. If you have flattened this figure, please submit it in its original file format as unflattened, layered images so that different components can be emphasized in the video.
5.2. Here, the middle region tagged with an N-terminally His-tag was used as the ligand, which was first immobilized to the tip of a Ni-NTANickel-NTA biosensor [1].  
5.2.1. LAB MEDIA: Figure 1 – Video editors, please zoom into the top panel and emphasize the arrow and corresponding “Ligand added” label.
5.3. Recordings of experiments with three different analyte concentrations starting 30 seconds prior to ligand binding and ending 2 minutes after the beginning of wash are shown [1].
5.3.1.  LAB MEDIA: Figure 1 – Video editors, staying zoomed into the top panel, emphasize the three different analyte concentrations in the legend.
5.4. Enhanced visualization of ligand-analyte association and dissociation is shown following removal of values in the first two stages and resetting of the baseline [1].
5.4.1. LAB MEDIA: Figure 1 – Video editors, staying zoomed in, please slide down to the bottom panel. 
5.5. After washing unbound NH-GrgA138-165 off the biosensor, real-time association with the analyte σ28 was recorded following the addition of σ28 [1]. 
5.5.1. LAB MEDIA: Figure 1 – Video editors, staying zoomed into the bottom panel, emphasize the portion of the plot between “Analyte added” and “Wash” and also emphasize the “Analyte added” label. 
5.6. Finally, the real-time dissociation was recorded following the wash [1]. 
5.6.1. LAB MEDIA: Figure 1 – Video editors, staying zoomed into the bottom panel, emphasize the portion of the plot after “Wash” and also emphasize the “Wash” label.



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

· Below are questions for statements that can be used to further emphasize the significance of your protocol. At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences, as you will be expected to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each Conclusion Interview statement. 
What is most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section this advice correlates to.
6.1. Author NameMalhar Desai: Before BLI assays, glycerol is removed from ligands and analytes. We recommend that BLI be performed soon after dialysis as discussed in the text. (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Author NameMalhar Desai: After characterizing protein-protein interaction in transcription with BLI, one can investigate how the interaction affects transcription initiation, elongation, and/or termination. (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. Author Name: ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take.
6.4. Author NameMalhar Desai: None of the reagents or instruments used are hazardous to any extent. ___(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)	Comment by Windows User: Editor, is this statement needed if no hazardous things are involved?

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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