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Questionnaire:
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_____N____   
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___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.

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.) ______________2.7, 2.8, 3.8, 3.11, 3.12, 3.13_____________________________

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.) ___________2.7, 3.13________________

E.  Will the filming need to take place in multiple locations? (Y/N) ___N
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. Experimental Goal (read by voice talent at JoVE): 
The overall goal of this procedure is to derive DNA strand displacement gates from bacterial plasmids. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)   
1.1. Yuan-Jyue Chen: The main advantage of this technique is that it utilizes bacterial plasmids as a highly pure source to generate robust DNA gates. 
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!) 
1.2. ** Yuan-Jyue Chen: Demonstrating this procedure will be my colleague Sundipta Rao and myself. 

1.2.1. Interview style: Author saying the above 

1.2.2. The named colleague looks up from workbench or desk or microscope and acknowledges the camera. 
Protocol (read by voice talent at JoVE): 
2. Enzymatic Processing of Plasmids 

2.1. To begin, mass produce and then isolate plasmids containing DNA gates by using DNA isolation kits as described in the accompanying text protocol and in accordance with the manufacturer’s instructions.[2.1.1 - MED]
2.1.1. Talent at bench performing a few of the steps from the DNA isolation kit.
2.2. Following elution, measure the concentration of plasmid DNA using standard techniques. [2.2.1 - MED] Then, digest the DNA by adding 4 units of the restriction enzyme PvuII-HF for each milligram of the plasmid.   [2.2.2 - CU] 
2.2.1. Talent measures DNA concentration

2.2.2. *Film as written

2.3. Next, add 2 equivalent volumes of ice-cold absolute ethanol to the sample. [2.3.1 - CU] Incubate the mixture at -80 °C for at least 1 hour to precipitate the DNA. [2.3.2 - MED]
2.3.1. *Film as written

2.3.2. *Film as written

2.4. Then, pellet the precipitated DNA by centrifuging the sample at 10,000 to 14,000 × g and 0 °C for 30 minutes. [2.4.1 - CU]
2.4.1. Talent places sample in the centrifuge, sets the speed and starts rotation.

2.5. Remove the supernatant and add 1000 microliters of room-temperature 95% ethanol to the sample.  Then, invert the sample 10 to 15 times.  [2.5.1 - CU]
2.5.1. *Film as written

2.6. Next, centrifuge the sample at 10,000 to 14,000 × g and 4 °C for 10 minutes. [2.6.1 - MED]
2.6.1. Talent puts tube in centrifuge, closes lid, and starts centrifuge.

2.7. When finished, remove the supernatant and air dry the DNA on a bench for 10 to 20 minutes. [2.7.1 - CU]
2.7.1. *Film as written

2.8. Sundipta (Sunny) Rao: When removing the supernatant from the precipitated DNA, be careful not to disturb the pellets or the yield will be significantly decreased. [2.8.1 - INT]
2.8.1. Interview style: Author saying the above 

2.9. Once dry, resuspend the DNA pellet in up to 200 microliters of nuclease free water, and vortex to mix.  Adding more than 200 microliters of water will generally make the sample too dilute for use in kinetics experiments. [2.9.1 - CU] Measure the resuspended DNA using a spectrophotometer following the manufacturer’s instructions.
2.9.1. *Film as written
2.10. Then, add 4 units of the nicking enzyme Nb.BsrDI (pronounced: en-bee-bee-es-ar-dee-one) per 1 μg of plasmid and add the corresponding enzyme buffer. Incubate the sample at 65 °C for 1 hour to digest the join gates.[2.10.1 - CU]
2.10.1. *Film as written

2.11. Next, digest the fork gates by adding 8 units of the nicking enzyme Nt.BstNBI (pronounced: en-tee-_bee-es-tee-en-bee-one) per 1 μg of plasmid and the corresponding enzyme buffer. Incubate the sample at 55 °C for 1 hour. [2.11.1 - CU]
2.11.1. *Film as written

3. Fluorescence Measurements for a Chemical Reaction A+B->B+C
Videographer/Authors: If the SCREEN capture videos in this section are not possible, please take them as Med Over the Shoulder shots.
3.1. To prepare the fluorescent reporters, first resuspend and quantitate the samples as described in the accompanying text protocol. [3.1.1 - MED]
3.1.1. *Film as written

3.2. Then, mix 10 microliters of the reporter’s bottom strand with 13 microliters of the top quencher strand in Tris-Acetate-EDTA buffer with 12.5 mM of magnesium. [3.2.1 - CU - LM].  To ensure that all fluorophore-labeled strands are quenched, a 30% excess of the quencher labeled strand should be added. [3.2.2 - CU - LM] 
3.2.1. *Film as written (Video Editor: Insert Table 11 into the shot.)

3.2.2. Talent adds water to the mixture and closes the tube. (Video Editor: Insert Table 11 into the shot as before, highlight the 2nd row (with the 1.3x))

3.3. Next, anneal the ReporterC complex using a thermal cycler.  Cool the sample from 95 °C to 20 °C at a rate of 1 °C/min.  When finished, store the sample at 4 °C.[3.3.1 - MED]
3.3.1. Talent places sample in the thermal cycler and sets up the program.
3.4. Following calibration, begin the fluorescence measurements by first setting the temperature controller to 25 °C.  [3.4.1 - CU] While the temperature stabilizes, set up the proper parameters for kinetics measurements in the data acquisition software. [3.4.2 - SCREEN - TXT]
3.4.1. *Film as written

3.4.2. Screen capture video of talent setting up the acquisition parameters. (TEXT: *See accompanying text protocol for details)
3.5. After opening up the software for the spectrofluorimeter, set the slit width to 2.73 nm for both the excitation and emission monochromators. Then, set the integration time to 10 seconds for every 60 second time-point and set the total measurement time to 24 hours. [3.5.1 - SCREEN]
3.5.1. Screen capture video as talent sets up the spectrofluorimeter software.

3.6. Lastly, set the excitation and emission wavelengths to match the fluorophores used in the experiment. [3.6.1 - SCREEN]
3.6.1. Screen capture video of the above step.

3.7. Next, add 410.2 microliters of Nuclease free water and 52.8 microliters of 10X Tris-acetate-EDTA buffer containing 125 mM of magnesium to a synthetic quartz cell.  [3.7.1 - CU]
3.7.1. *Film as written

3.8. Also add 2 microliters of 300 mM polyT strands and then vortex the synthetic quartz cell for 10 to 15 seconds.  [3.8.1 - CU]
3.8.1. *Film as written

3.9. Next, add 9 microliters of the reporter strands at 10 µM and 6 microliters of each auxiliary strand at 10 µM. [3.9.1 - CU - TXT]  
3.9.1. *Film as written  (TEXT: Auxiliary Strands: <i tc> at 10 µM, <c tb> at 10 µM, <b tr> at 10 µM, <tr r> at 10 µM)
3.10. Then, add 45 microliters of both the join and fork gates at 1 µM and gently mix the solution by pipetting it up and down at least 20 times. [3.10.1 - CU]
3.10.1. *Film as written

3.11. Finally, add 9 microliters of 10% sodium dodecyl sulfate to achieve a final concentration of 0.15% SDS.  Gently mix the reaction by pipetting up and down at least 20 times. [3.11.1 - CU]
3.11.1. *Film as written

3.12. Immediately, place the synthetic quartz cells into the chamber of the spectrofluorimeter and start the kinetics measurement. [3.12.1 - MED Over the Shoulder] After 5 min of measurement, add 3 microliters of the input strands at 10 µM to the synthetic quartz cell while the data acquisition program is paused. [3.12.2 - CU]
3.12.1. *Film as written

3.12.2. Talent stops program and then adds input strand.

3.13. Gently mix the reaction by pipetting it up and down at least 20 times [3.13.1 - CU] and then close the light cover and continue to record the reaction kinetics until it reaches steady state.    [3.13.2 - MED Over the Shoulder]
3.13.1. *Film as written

3.13.2. Talent closes the lid and restarts the program.

4. Results: Fluorescence Kinetics Measurements (Plasma-Derived vs. Synthesized Gates)
4.1. Kinetics data for the plasmid-derived gates and the synthesized gates are shown here. [4.1.1 - LM] In the experiments, the concentration of signal strand A is fixed, while the amount of the catalytic signal B is varied. [4.1.2 - LM] Signal C is used to read out the progress of the reaction without interrupting the catalytic cycle. [4.1.3 - LM]
4.1.1. Figure 8b-c (Video Editor: Label Figure 8b as “Plasma-derived” and Figure 8c as “Synthesized”. Highlight each graph as it is mentioned.)
4.1.2. Figure 8b-c (Video Editor: Label Figure 8b as “Plasma-derived” and Figure 8c as “Synthesized” as before.  Highlight the number on the left side of the parentheses “(1,1) ect..” with the word “strand A” and the right side with “signal B”)

4.1.3. Figure 8a

4.2. Turnover is defined as the amount of signal C produced for each catalyst B at a given time. [4.2.1 - LM] For an ideal catalytic system, this turnover number should linearly increase with time and be independent of the amount of catalyst as long as the substrate is not limiting. [4.2.2 - LM] Here, it is observed that the synthesized system deviates from the ideal linear increase of turnover much earlier than the plasmid-derived system does, indicating sequestration of the catalyst through an undesirable side reaction. [4.2.3 - LM]
4.2.1. Figure 8d (Video Editor: Highlight the Y-axis)

4.2.2. Figure 8d (Video Editor: Draw a straight line from 0,0 so that it follows the solid line as far as possible (till about 5,5) and then continues on straight as the plasma-derived line drops off.  
4.2.3. Figure 8d (Video Editor: Highlight the Plasma-derived and Synthesized lines when mentioned.)
4.3. The circuit leakage of both the plasmid derived and the synthesized gates are compared here and it is observed that the ratio of leak signal using plasmid-derived gates is about 8% less than that using synthesized gates after 10 hours of reaction.  [4.3.1 - LM]
4.3.1. Figure 8e (Video Editor: Highlight the “Plasmid-derived” and “Synthesized” columns when mentioned.) 
5. Conclusion (said by authors on camera)
5.1. Yuan-Jyue Chen: After watching this video, you should have a good understanding of how to generate robust DNA gates from bacterial plasmids and test the gates using fluorescence kinetics measurements. 
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.  

Insert your media filenames here.

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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