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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__ NO _______  
Can you record movies/images using your own microscope camera? (Y/N)_________  
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: _____________________________________________
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__ YES ______ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 

2.1. 2.3. and 2.4 are most relevant under 2
3.2, 3.3 and 3.4 under 3.
4.1. (which should probably come right after 2.5 


D.  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.) ___________________________
Steps 3.1 and 4.1 where the prepared samples are put into the two instruments. Each has to be placed carefully



E.  Will the filming need to take place in multiple locations? (Y/N) YES If yes, how far apart are the locations? ~ 100 m (same building, different labs).

Same building, same floor, labs are about 50 apart on the same corridor.

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Dan Bruce: This method can answer questions in protein-chemistry and drug-discovery, such as which conditions stabilize a protein, which mutations increase the thermal-stability of an enzyme, and which ligands bind to a protein target [1-MED].
1.1.1. Dan speaks towards the camera (looking just off-camera), interview style.
1.2. Dan Bruce: The main advantage of this technique is that it is fast, easy to use with a standard laboratory, and perfectly suited for medium to high-throughput applications [1-MED].
1.2.1. Dan speaks towards the camera (looking just off-camera), interview style.
Dan, these statements are limited to 30 words, so I edited 1.1 for that reason.  Also, the optional statements are meant to be said by authors not speaking for the required interview statements. For this reason, I moved your optional statement to the conclusions.

Protocol: (read by voice talent at JoVE)
2. Preparation of Protein Sample
2.1. To prepare the protein sample, transfer 10 microliters of each condition of a stability screen into the corresponding well of a 96-well plate using a multi-channel pipette to save time [1-CU].
2.1.1. 96-well plate/condition screen as talent transfers 10 microliters of each condition of a stability screen into the corresponding well of a 96-well PCR plate using a multi-channel pipette.
2.2. Then, prepare 1 milliliter of approximately 1 milligram per milliliter protein solution in an appropriate buffer system [1-MED].
2.2.1. Talent prepares 1mL of 1mg/mL protein solution.  Use labeled containers.
2.3. If performing a Thermal Shift Assay, add SYPRO Orange dye to the protein sample to a final concentration of 20x [1-CU].  Mix either by inversion or brief vortexing [2-MED].
2.3.1. Protein sample as talent adds SYPRO Orange dye there to a final concentration of 20x. SLATED AS 2.4.1 BY MISTAKE
2.3.2. Talent mixes the sample by inversion or brief vortexing.
2.4. Now, transfer 10 microliters of the protein solution into each well of the 96-well plate [1-CU].  Seal and centrifuge the 96-well plate for 2 minutes at 600 x g to ensure the protein sample and screen component are mixed [2-MED].
2.4.1. 96-well plate as talent transfers 10 microliters of the protein solution there.
2.4.1.2 [M-CU] Sealing of 96-well plate.
2.4.2. Talent places the sealed plate into the centrifuge and starts run.
2.5. Re-seal the stability screen deep well block and store the screen at 4 degrees Celsius for up to 4 months [1-CU-TXT].
2.5.1. Re-sealed stability screen deep well block as talent places it into the 4 degree Celsius storage.  TEXT: Salt screens should be stored in darkness
THIS SHOT IS DIVIDED INTO TWO SHOTS:
	2.5.1 Establish deep well block
	2.5.2 Place into fridge.
3. Performing a Thermal Shift Assay (TSA) Experiment
3.1. To perform the TSA experiment, open the sample drawer by firmly pressing the indent on the right-hand side of the drawer [1-MED-over the shoulder-TXT].  Place the 96-well tray in the RT-PCR system with well A1 to the back-left [2-CU].
3.1.1. Talent opens the sample drawer by firmly pressing the indent on the right-hand side of the drawer.  TEXT (show as “to perform TSA experiment” is narrated): See text for nanoDSF Experiment
3.1.2. RT-PCR as talent places the 96-well tray there with well A1 to the back-left.
3.2. Click the New Experiment button to begin setting up a TSA experiment.  In the Experiment Properties tab, click the Melt Curve option when asked What type of experiment do you want to set up? Then, click the Other option when asked Which reagents do you want to use to detect the target sequence? [1-SCREEN]
3.2.1. 58666_Pohl_SCREEN_3.2.1: Screen capture movie as talent clicks the New Experiment button.  In the Experiment Properties tab, talent clicks the Melt Curve option when asked What type of experiment do you want to set up? Then, talent clicks the Other option when asked Which reagents do you want to use to detect the target sequence
3.3. In the Plate Setup/ Define Targets and Samples tab, enter a target name.  Then, set Reporter as ROX, and Quencher as None [1-SCREEN].
3.3.1. 58666_Pohl_SCREEN_3.3.1: Screen capture movie as talent navigates to the Plate Setup/ Define Targets and Samples tab, enters a target name then sets Reporter as ROX and Quencher as None. SOFTWARE AUTOMATICALLY UPDATED QUENCHER AT THE END OF CLIP AFTER A SHORT DELAY, CUT BEFORE IT CHANGES FROM ‘None’
3.4. In the Plate Setup/ Assign Targets and Samples tab, assign every well of the 96-well plate to the target name entered in the previous step.  In the same tab, set Select the dye to use as the passive reference as None [1-SCREEN].
3.4.1. 58666_Pohl_SCREEN_3.4.1: Screen capture movie as talent navigates to the Plate Setup/ Assign Targets and Samples tab, assigns every well of the 96-well plate to the target name entered in the previous step.  Then talent sets Select the dye to use as the passive reference as None. 
3.5. In the Run Method tab, delete steps until there are a total of three.  Set the first step to 25 degrees Celsius with a ramp rate of 100% and time of 5 seconds.  Set the second step to 95 degrees Celsius with a ramp rate of 1% and time of 1 minute.  Finally, set the third step to 95 degrees Celsius with a ramp rate of 100% and time of 5 seconds [1-SCREEN].  
3.5.1. 58666_Pohl_SCREEN_3.5.1: Screen capture movie as talent navigates to the Run Method tab and deletes steps until there are a total of three.  Talent sets the first step to 25.0 degrees Celsius, the ramp rate 100%, and time to 00:05.  Talent sets the second step to 95.0 degrees Celsius, the ramp rate 1%, and time to 01:00.  Finally, talent sets the third step to 95.0 degrees Celsius, the ramp rate 100%, and time to 00:05.
3.6. Choose to collect data using the Collect Data dropdown menu or by clicking the Data Collection icon.  Set the Reaction Volume Per Well to 20 microliters.  Click the Start Run button to begin the TSA experiment [1-SCREEN-TXT]. 
3.6.1. 58666_Pohl_SCREEN_3.6.1: Screen capture movie as talent chooses to collect data using the Collect Data dropdown menu or by pressing the Data Collection icon.  Talent sets the Reaction Volume Per Well to 20 microliters.  Talent clicks the Start Run button.  TEXT: See text for data analysis Cut clip before calibration warning appears, please
1. Preparing and Programing a nano Differential Scanning Fluorimetry (nanoDSF) Experiment 
[bookmark: _GoBack]SCREEN CAPTURE VIDEOS ARE TAGGED ‘old draft’ BUT RETAIN NUMBERING IN THIS SECTION – Not sure why the authors changed this from section 4 to 6, so the slating might be 4.1., 4.2…. or 6.1., 6.2…. 
4. Ensure that the equipment is clean, paying particular attention to any dust near the sample rack [1-MED].  If the system has a backscattering mirror, clean it using ethanol and a lint-free tissue [2-CU].
0. Talent ensures the equipment is clean.
0. Backscattering mirror as talent cleans it with ethanol and a lint-free tissue.  SHOT NOT SLATED AS 6.1.2 * this shot was the first one taken and should be slated as 6.1.1.?
4. Open the sample drawer by pressing the Open Drawer button [1-MED-over the shoulder]. 
1. Talent opens the sample drawer by pressing Open Drawer.  If possible also capture the drawer opening in the shot. USE 2.1.1 AND 2.2.1
4. Load the capillaries with approximately 10 microliters from each well of the 96-well plate by touching one end of the capillary into the solution… [1-ECU] and then place the capillary into the corresponding capillary holders of the sample rack [2-CU].
2. Capillary as talent touches one end of the capillary into the solution.
2. Sample rack as talent places the capillary into the corresponding capillary holder. 
4. Be careful not to contaminate the middle of the capillaries with fingerprints, as this could interfere with fluorescence readings throughout the experiment [1-MED].  Immobilize the capillaries with the magnetic sealing strip [2-CU].
3. Talent continues to place the capillaries into the holder, being careful not to leave fingerprints in middle of capillaries. M INSTEAD OF M-CU
3. Sample rack as talent immobilizes the capillaries with the magnetic sealing strip. USE 6.4.2 T1 FOR ‘FULL EXPERIMENT’ AND 6.4.2 T2 FOR ‘PRELIMINARY EXPERIMENT’
4. Launch a preliminary scan to detect the position and intensity of each capillary by pressing the Start Discovery Scan button in the Discovery Scan tab.  Increase or decrease the incident excitation strength from an initial power of 10% until the peak of every capillary scan is between 4000 and 12,000 units [1-SCREEN].
4. 58666_Pohl_SCREEN_3.5.1: Screen capture movie as talent presses the Start Discovery Scan button in the Discovery Scan tab.  Talent increases or decreases the incident excitation strength from an initial power of 10% until the peak of every capillary scan is between 4000 and 12,000 units.
4. In the Melting Scan tab, program a melt scan by setting the Temperature Slope option to 7.0 degrees per minute, Start Temperature to 25 degrees Celsius and End Temperature to 95 degrees Celsius.  Then, launch the nanoDSF experiment by pressing the Start Melting button [1-SCREEN]. 
5. 58666_Pohl_SCREEN_3.6.1: Screen capture movie as talent navigates to the Melting Scan tab.  Then talent programs a melt scan by setting the Temperature Slope option to 7.0 degrees per minute, Start Temperature to 25 degrees Celsius and End Temperature to 95 degrees Celsius.  Finally talent launches the nanoDSF experiment by pressing the Start Melting button
4. Repeat these steps to prepare the samples for a full experiment [1-MED or WIDE].
6. Talent continues to set up the full experiment. 
6. Added shot: Pohl_SCREEN_3.7.1 discovery scan of fully-loaded run
4. Once the full experiment is set-up, navigate to the Melting Scan tab and program a melt scan by setting the Temperature Slope option to 1.0 degrees Celsius per minute, Start Temperature to 25 degrees Celsius and End Temperature to 95 degrees Celsius.  Finally, launch the nanoDSF experiment by pressing the Start Melting button [1-SCREEN].
7. 58666_Pohl_SCREEN_3.8.1: Screen capture movie as talent navigates to the Melting Scan tab.  Then talent programs a melt scan by setting the Temperature Slope option to 1.0 degrees Celsius per minute, Start Temperature to 25 degrees Celsius and End Temperature to 95 degrees Celsius.  Finally, talent launches the nanoDSF experiment by pressing the Start Melting button.
5. Results: Analysis of the Temperature at the Inflection Point of the Unfolding Transition (Tm) in Lysozyme
5.1. Tm is used as a quantitative measure of protein thermal stability and a benchmark to compare the favorability of different conditions [1-Title Card].
5.1.1. Title Card 
5.2. Shown here are sample results from the salt screen, exemplifying the thermally-stabilizing properties of ammonium chloride towards lysozyme [1-LM].
5.2.1. 58666_Pohl_Figure 7B – Authors, please provide a separate layered version of figure 7B for the video.  Please omit the “B” label. 
5.3. Comparison of Tm values of lysozyme with the pH screen reveals that [1-LM] the agreement between TSA… [2-LM] and nanoDSF is generally good, but nanoDSF shows a tendency to identify slightly higher Tm values and slightly larger Tm shifts than TSA [3-LM]. 
5.3.1. 58666_Pohl_Figure 8 – Authors, please provide a separate layered version of figure 8 for the video
5.3.2. 58666_Pohl_Figure 8 – Video editors, please highlight the blue points in the plot.
5.3.3. 58666_Pohl_Figure 8 – Video editors, please highlight the red points in the plot.
5.4. There is a general trend of increasing stability with decreasing pH values [1-LM].  The range of Tm values obtained using different buffer systems with identical pH values can be significant [2-LM].
5.4.1. 58666_Pohl_Figure 8 – Video editors, please emphasize the left-side of the plot (up to pH 7).   
5.4.2. 58666_Pohl_Figure 8
5.5. For lysozyme, combinations of conditions yielding the highest TSA Tm values from each stability screen were tested to probe for a synergistic combined effect [1-LM].
5.5.1. 58666_Pohl_Figure 11 – Authors, please provide a separate layered version of figure 11 for the video
5.6. There is a general increase in Tm values as more components of the buffer system are added [1-LM].  A noticeable synergistic effect can occur when individual components of a buffer are optimized and combined with the stability screens [2-LM].
5.6.1. 58666_Pohl_Figure 11 – Video editors, please highlight the 8 bars corresponding to the 4 conditions on the right side of the figure.   
5.6.2. 58666_Pohl_Figure 11 – Video editors, please highlight the 2 bars labeled as pH, Salt, and D-sorbitol.   

6. Conclusion (said by authors on camera)

6.1. Dan Bruce: Following this procedure, other methods like crystallization can be performed in order to determine the 3-dimensional structure of the target protein and to unravel the molecular basis of ligand binding [1-MED].
6.1.1. Dan speaks towards the camera (looking just off-camera), interview style.
6.2. Dan Bruce: Though this method primarily provides insight into protein stability as part of our Virus-X project, it can also be applied to other systems for drug discovery and development [1-MED].
6.2.1. Dan speaks towards the camera (looking just off-camera), interview style.

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

LAB MEDIA (LM):
58666_Pohl_Figure 7B – Authors, please provide a separate layered version of figure 7B for the video.  Please omit the “B” label. 
58666_Pohl_Figure 8 – Authors, please provide a separate layered version of figure 8 for the video
58666_Pohl_Figure 11 – Authors, please provide a separate layered version of figure 11 for the video

SCREEN Capture Movies: 
Authors, please upload the following SCREEN capture movies to: http://www.jove.com/files_upload.php?src=17893178
58666_Pohl_SCREEN_3.2.1: Screen capture movie as talent clicks the New Experiment button.  In the Experiment Properties tab, talent clicks the Melt Curve option when asked What type of experiment do you want to set up? Then, talent clicks the Other option when asked Which reagents do you want to use to detect the target sequence
58666_Pohl_SCREEN_3.3.1: Screen capture movie as talent navigates to the Plate Setup/ Define Targets and Samples tab, enters a target name then sets Reporter as ROX and Quencher as None.
58666_Pohl_SCREEN_3.4.1: Screen capture movie as talent navigates to the Plate Setup/ Assign Targets and Samples tab, assigns every well of the 96-well plate to the target name entered in the previous step.  Then talent sets Select the dye to use as the passive reference as None. 
58666_Pohl_SCREEN_3.5.1: Screen capture movie as talent navigates to the Run Method tab and deletes steps until there are a total of three.  Talent sets the first step to 25.0 degrees Celsius, the ramp rate 100%, and time to 00:05.  Talent sets the second step to 95.0 degrees Celsius, the ramp rate 1%, and time to 01:00.  Finally, talent sets the third step to 95.0 degrees Celsius, the ramp rate 100%, and time to 00:05.
58666_Pohl_SCREEN_3.6.1: Screen capture movie as talent chooses to collect data using the Collect Data dropdown menu or by pressing the Data Collection icon.  Talent sets the Reaction Volume Per Well to 20 microliters.  Talent clicks the Start Run button.  


General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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