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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
3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.
☒ 	Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When the take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 
4. Filming location: Will the filming need to take place in multiple locations?  No

Current Protocol Length

Number of Steps:  16
Number of Shots:  33

Introduction
1. Introductory Interview Statements	Comment by Swati Madhu: Authors: Your interview statements were edited for length. Per journal guidelines, each statement should be limited to approximately 30 words.

REQUIRED: 
1.1. Eitan Lerner: Single-molecule protein-induced fluorescence enhancement can complement smFRET measurements when studying protein structural sub-populations and conformations, especially in cases when distinct structural sub-populations report on stable local structures.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

1.2. Sofia Zaer: The main advantage of this technique is that it captures distinct site-specific structural sub-populations based on the vicinity of the dye labeling site to protein surfaces.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 
OPTIONAL: 
1.3. Eitan Lerner: smPIFE can be applied to any biomolecular system of interest to probe distinct local structural sub-populations.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 







Protocol
2. Single-Molecule Protein-Induced Fluorescence Enhancement (smPIFE) Sample Preparation and Data Acquisition
2.1. Begin by preparing 25 picomolar sulfo-Cy3-labeled α-Syn (alpha-synuclein) in measurement buffer in a low protein binding tube [1-TXT]. Add 100 microliters of 1 milligram per milliliter BSA (B-S-A) to the 18-chamber microscopy coverslip slide and incubate for 1 minute [2], then discard BSA [3].
2.1.1. WIDE: Talent adding sCy3-labeled α-syn in the measurement buffer containing tube. TEXT: See text for measurement buffer preparation details
2.1.2. Talent adding BSA solution to the coverslip slide.
2.1.3. Talent discarding BSA solution from the coverslip slide.

2.2. Add 100 microliters of 25 picomolar sulfo-Cy3-labeled α-Syn sample into the chamber of the coverslip slide [1]. Next, for the data acquisition, add a drop of ultra-pure water on the top of a high numerical aperture water immersion objective lens [2].
2.2.1. Talent adding sample in the chamber of the coverslip slide.
2.2.2. Talent placing a drop of ultra-pure water on the top of the objective lens.

2.3. Fix the coverslip slide in a stage chamber [1] and then install the assembly on the top of the microscope stage [2]. Open the laser shutter [3] and bring the objective lens upwards [4] until the water droplet on top of the objective lens smears at the bottom of the coverslip slide [5].
2.3.1. Talent fixing the coverslip slide in a stage chamber.
2.3.2. Talent placing the assembly on the top of the microscope stage.
2.3.3. Talent opening the laser shutter.
2.3.4. Talent rotating know to move the objective upward.
2.3.5. The water drop on the objective is touching the coverslip and flattening.

2.4. When the objective lens moves upward, inspect the pattern of the airy rings on a CCD camera. The first ring represents the focus at the water-glass interface, and the second ring represents the focus at the interface between the glass and the sample solution [1].
2.4.1. LAB MEDIA: 2.4.1. Rings appear on the screen.mp4: 00:01 to 00:05 

2.5. Increase the height of the objective lens by 75 micrometers to bring the laser focus deep in the solution for minimizing the autofluorescence from the glass surface of the coverslip [1]. Tune the laser power at the objective lens approximately 100 microwatts [2]. Start the acquisition of the detected photons for a predefined time [3].
2.5.1. Talent increasing the height of the objective lens.
2.5.2. LAB MEDIA: 2.5.2. Laser power being tuned.mp4: 00:01 to 00:12 Video editor: Please speed up the video.
2.5.3. LAB MEDIA: 2.5.3. Acquisition being pressed.mp4 00:04 to 00:10 
3. smPIFE Burst Analysis
3.1. Open the jupyter notebooks, then open the sample notebook [1-TXT]. Load the FRETbursts and photon HDF5 (H-D-F-5) data file [2]. Use the histogram of the inter-photon times to calculate the BG (Background) rates for every 30 seconds of data acquisition [3].
3.1.1. LAB MEDIA: 3.1 open jupyter notebook.mp4: 00:14 to 00:28 TEXT: Sample notebook: smPIFE-aSyn 56C(Cy3) 25 pM newBuffer (Final notebook).ipynb Video editor: Please speed up the video.
3.1.2. LAB MEDIA: 3.1.2. FRETbursts being loaded.png and 3.1.2. photon HDF5 data files being loaded.png 
3.1.3. LAB MEDIA: 3.1.3. background rate.png and 3.1.3. plotting background rate.png 
Video editor: In the LAB MEDIA (.png images) for shots 3.1.2 to 3.11.1, the areas to be focused are highlighted in red boxes by the authors. 

3.2. Move a time window of one photon at a time for 20 consecutive photons and collect the photon data if the instantaneous photon rate-F is at least 11 times larger than the BG rate for that period of the data acquisition [1].
3.2.1. LAB MEDIA: 3.2.1 Time window being moved.png 

3.3. Calculate the burst size- the amount of photons in a burst, the burst duration- the time difference between the last and first photon detection times in a burst [1], the burst brightness- the largest value of the instantaneous photon rate in a burst, and the burst separation- the time interval between consecutive bursts [2].
3.3.1. LAB MEDIA: 3.3.1.  burst duration being calculated_1.png
3.3.2. LAB MEDIA: 3.3.2 The burst brightness.png

3.4. Plot the histogram of burst brightness values with the events axis in a logarithmic scale [1]. Define the burst brightness threshold as the minimal burst brightness value from which the histogram exhibits a decaying pattern and select the bursts with brightness values larger than the burst brightness threshold [2].
3.4.1. LAB MEDIA: 3.4.1 The histogram being plotted.png 
3.4.2. LAB MEDIA: 3.4.2. The burst brightness threshold being defined.

3.5. For the burst mean fluorescence lifetime measurement, plot the histogram of photon nanotime for all photons in the selected bursts with the photon counts axis in a logarithmic scale [1]. Define the nanotime threshold as the minimal nanotime value from which the histogram of photon nanotimes exhibits a decaying pattern [2].
3.5.1. LAB MEDIA: 3.5.1. The histogram being plotted.png 
3.5.2. LAB MEDIA: 3.5.2. The nanotime threshold being defined.png

3.6. Select only those photons with nanotimes larger than the nanotime threshold [1]. Calculate the algebraic average of all the selected photon nanotimes [2].
3.6.1. LAB MEDIA: 3.6.1. The photons being selected.png
3.6.2. LAB MEDIA: 3.6.2. The algebraic average of all the selected photon nanotimes being calculated.png 

3.7. Subtract the nanotime threshold from the photon nanotime algebraic average. The obtained value is the mean photon nanotime of the burst, directly proportional to the mean fluorescence lifetime [1].
3.7.1. LAB MEDIA: 3.7.1. Subtraction being performed.png

3.8. Plot the histogram of all the burst mean fluorescence lifetimes [1]. The centrally distributed subpopulations of fluorescence lifetime may appear. The subpopulations with lower value averages represent the molecule species with sulfo-Cy3 that were not sterically obstructed [2].
3.8.1. LAB MEDIA: 3.8.1. The histogram being plotted.
3.8.2. LAB MEDIA: 3.8.2. The subpopulations with lower value averages being indicated with a cursor.png Video editor: Please emphasize the yellow line indicated with red arrow.

3.9. While the subpopulations with higher value averages represent the molecule species with sCy3 that were more sterically obstructed [1]. For the slow between-burst dynamics assessment, plot the histogram of the burst separation times with a separation time axis in a logarithmic scale [2].
3.9.1. LAB MEDIA: 3.9.1. The subpopulations with higher value averages being indicated with a cursor.png Video editor: Please emphasize the yellow line indicated with red arrow.
3.9.2. LAB MEDIA: 3.9.2. The histogram being plotted. 

3.10. Select to save all the pairs of the consecutive bursts that are separated by less than a maximal separation time that defines the same-molecule subpopulation [1].
3.10.1. LAB MEDIA: 3.10.1. Pairs of the bursts being selected.png

3.11. Plot a histogram or a scatter plot of the mean fluorescence lifetimes of the first and second bursts for all pairs of the bursts that recurred below a certain separation time threshold [1].
3.11.1. LAB MEDIA: 3.11.1. The histogram is generated_1 and 3.11.1. The histogram is generated_2 


Results
4. Results: Estimation of Mean fluorescence lifetime and Burst Recurrence Analysis
4.1. The histograms of the mean fluorescence lifetimes of a single sCy3-labeled α-Syn-56 molecule [1] showed that the first subpopulation had a characteristic fluorescence lifetime of 1.6 nanoseconds and representing α-Syn conformational states with few protein surfaces in the vicinity of residue-56 [2].
4.1.1. LAB MEDIA: Figure 1
4.1.2. LAB MEDIA: Figure 1A Video editor: Please emphasize the peaks around the yellow vertical line at 1.6 ns in the graph.

4.2. The second subpopulation had a characteristic fluorescence lifetime of 3.5 nanoseconds and representing α-Syn conformational states with more protein surfaces in the vicinity of residue-56 [1].
4.2.1. LAB MEDIA: Figure 1A Video editor: Please emphasize the peaks around the yellow vertical line at 3.5 ns in the graph.

4.3. The Non amyloid beta-component segments of α-Syn molecules are known to adopt a helical hairpin structure upon binding to SDS vesicles [1], which was confirmed as a single fluorescence lifetime population with a characteristic lifetime of approximately 3 nanoseconds and absence of the sub-population with the characteristic lifetime of 1.6 nanosecond [2].
4.3.1. LAB MEDIA: Figure 1B
4.3.2. LAB MEDIA: Figure 1B Video editor: Please emphasize the peaks around the yellow vertical line at 3 ns in the graph.

4.4. The histogram of the separation times between consecutive single-molecule bursts reports recurring molecules for the separation times faster than 100 milliseconds, where the first and second bursts arise from the same molecule [1].
4.4.1. LAB MEDIA: Figure 2A

4.5. The mean fluorescence lifetime histogram of all single-molecule bursts showed [1] subpopulations with a short characteristic lifetime [2] as well as with a long characteristic lifetime, which indicates that individual molecules undergo transitions between different average lifetime values slower than burst duration times [3].
4.5.1. LAB MEDIA: Figure 2B
4.5.2. LAB MEDIA: Figure 2B Video editor: Please emphasize the yellow-colored section of the graph.
4.5.3. LAB MEDIA: Figure 2B Video editor: Please emphasize the green-colored section of the graph.

4.6. Within burst separation times of 100 milliseconds at most, there was a fraction of molecules that started as a first burst in the short lifetime subpopulation and recurred as a second burst within the long lifetime subpopulation [1].
4.6.1. LAB MEDIA: Figure 2C

4.7. While the fraction of molecules that started as a first burst in the long lifetime subpopulation and recurred as a second burst within the short lifetime subpopulation indicates the transitions between the two subpopulations within 10 to 100 milliseconds [1].
4.7.1. LAB MEDIA: Figure 2D

Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. [bookmark: _Hlk74066276]Sofia Zaer: The most important thing to remember when analyzing the experimental results is to properly separate single molecule fluorescence signals from background and to analyze bursts with enough photon nanotimes.

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.3.1 


5.2. [bookmark: _Hlk74066295][bookmark: _Hlk74066290]Eitan Lerner: Development of smPIFE paved the way for researchers to explore nucleic acid-protein interactions at the single molecule level. This advancement lays the ground for studying local structural dynamics within proteins.

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