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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__N____  
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__N____ 
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.) ___________________________________________
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.) ___________________________
E.  Will the filming need to take place in multiple locations? (Y/N) ___N___ If yes, how far apart are the locations? ___________________________________________________

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. Sathiji Nageshwaran: This method allows for ease of creation of guide RNA expression plasmids for CRISPR facilitated experiments [1-INT].
1.1.1. Sathiji Nageshwaran says the above statement in an interview-style shot, looking slightly off-camera.
1.2. Sathiji Nageshwaran: The main advantage of this technique is that cloning can be undertaken in a single step and paired gRNAs can be created using single gRNA expression plasmids [1-INT].  
1.2.1. Sathiji Nageshwaran says the above statement in an interview-style shot, looking slightly off-camera.


Protocol: (read by voice talent at JoVE)
2. Preparation of the Primers and Expression Vectors
2.1. To begin this protocol [1-MED/WIDE], dilute the lyophilized primers in 1x TE buffer to a final concentration of 100 μM [2-MED-TXT]. Aliquot an equal amount of forward and reverse primers into PCR strip-cap tubes [3-MED]. Vortex to mix [4-CU].
2.1.1. Establishing shot of the talent approaching the lab bench with the  lyophilized primers in hand.
2.1.2. Talent dilutes the lyophilized primers in 1x TE buffer. TEXT: See text for details on preparing primers and buffers
2.1.3. Talent transfers forward and reverse primers into PCR strip-cap tubes.
2.1.4. Close up of the tubes being vortexed.
2.2. [bookmark: _GoBack]Next, spin down the gRNA oligonucleotides mixtures at 100 x g for 15 seconds [1-MED]. Incubate the reaction at room temperature for 5 min before setting up the ligation [2-CU].
2.2.1. Talent transfers the tubes to a centrifuge, and then turns the centrifuge on. (Author Comment: Strip cap tubes were spun in a microcentrifuge. The use of a centrifuge at 100g for 15 is to spin down 100um oligo tubes.) (Editor: I’m not sure what change the author wants made here as they didn’t provide enough detail. The manuscript matches the script as written. If the authors want the VO changed to provide alternative details, they’ll have to provide more details and we’ll request re-dos. For not, I’ve left the VO as-is)
2.2.2. Close up of the tubes, incubating on the lab bench. If possible, show a timer in the shot set to 5 minutes, and have the talent reach into the shot and start the timer.
2.3. Add between 1 and 5 μg of the selected pSB700 (pronounce “P-S-B-seven hundred”) guide expression vector to BsmBI (pronounce B-S-M-B-I”), using 0.5 μL of BsmBI per 1 μg of vector [1-MED-TXT]. Add distilled water until the total volume is 40 μL [2-CU/ECU], and conduct the digestion for 1 hour at 55 °C [3-MED].
2.3.1. Talent adds the guide expression vector to a tube containing BsmBI. TEXT: See Table 1 for details on digestion
2.3.2. Close up of the tube as distilled water is added, bringing the total volume up to 40 μL. Editor: If the shot is close and clear, add a visual emphasis showing that the level in the tube is 40 μL.
2.3.3. Talent transfers the tubes to an incubator at 55 °C.
2.4. Run the digestion products on a 1.5% low-melting agarose gel [1-MED]. Cut out the digested vector backbone band that corresponds to a fragment approximately 9 kb in size [2-MED/CU]. Transfer this gel slice to a 1.5 mL microcentrifuge tube [3-MED].
2.4.1. Talent, at the lab bench, sets up the 1.5% low-melting agarose gel to run. Any action in this process can be shown here.
2.4.2. Talent cuts out the described backbone band. Film this as close as possible while still capturing the action clearly.
2.4.3. Talent transfers the gel slice into a 1.5 mL microcentrifuge tube.
2.5. Using a commercial gel purification kit, extract the DNA from the agarose gel according to the manufacturer’s instructions [1-MED]. Then, elute the DNA into 10 – 15 μL of TE buffer to obtain a concentrated eluate [2-MED-TXT].
2.5.1. Talent, at the lab bench, sets out a commercial gel purification kit. Alternatively, any action in the DNA extraction process can be shown here. 
2.5.2. Talent elutes the DNA into buffer. EXT: See text for buffer composition
3. Ligating the Anneals gRNA Oligonucleotides
3.1. When ready to perform ligation, add 15 μL of distilled water to a vial [1-MED-TXT]. Add 1 μL of the previously annealed gRNA oligonucleotides, 1 μL of the BsmBI-digested pSB700 guide expression vector, and 2 μL of 10x T4 DNA Ligase Reaction buffer [2-MED].
3.1.1. Talent adds distilled water to a vial. TEXT: See Table 2 for details on ligation
3.1.2. Talent adds the gRNA oligonucleotides, the BsmBI-digested pSB700 guide expression vector, and the 10x T4 DNA Ligase Reaction buffer to the vial. These are all simple addition actions and not all of them need to be shown in full. However, these actions can be split into different shots if needed to cover the voiceover narration.
3.2. Then, mix this solution by votexing [1-CU]. Add 1 μL of DNA Ligase and vortex again [2-MED]. Spin down the solution at 100 x g for 15 seconds [3-MED].
3.2.1. Close up shot of the solution being vortexed.
3.2.2. Talent adds the DNA Ligase to the tube, and then vortexes again. Alternatively, film the talent closing the tube (as if the Ligase has just been added) and vortexing it.
3.2.3. Talent transfers the tube to a centrifuge, and then turns the centrifuge on.
3.3. Incubate the reactions at room temperature overnight, making sure to include a no-insert negative control reaction that has a BsmBI-digested vector alone without an annealed gRNA oligo insert [TXT].
3.3.1. Talent sets the tubes aside on the bench to incubate at room temperature.  TEXT: See text for details on the control reaction
4. Transformation of E. coli
4.1. To begin, remove E. coli from storage at -80 °C [1-MED] and thaw it on ice for 5 – 10 min [2-MED]. Add 0.5 μL of the prepared reaction mixture to 8 μL of competent E. coli [3-MED]. Keep the mixture on ice for 30 min [4-CU].
4.1.1. Talent removes a vessel of E. coli from a freezer at -80 °C.
4.1.2. Talent places the vessel of E. coli into an ice bucket.
4.1.3. Talent adds 0.5 μL of the prepared reaction mixture to a tube containing 8 μL of competent E. coli
4.1.4. Close up shot of this tube – which contains the mixture – in the ice bucket.
4.2. Heat shock the mixture at 42 °C for 45 seconds [1-MED]. Then, let the mixture rest on ice for 2 minutes [2-MED].
4.2.1. Talent places the tube into a water back to head shock the cells.
4.2.2. Talent transfers the tube back to the ice bucket and sets a timer for 2 minutes.
4.3. Using a rotary shaker, recover the culture in 250 μL of SOC media using the conditions listed here for NEB DH5a (pronounce “N-E-B D-H-five-alpha”) or NEB Stables [1-CU-TXT].
4.3.1. Close up shot of the mixture on the rotary shaker. Make sure there is enough room in the shot of the text overlay. TEXT: NEB DH5a: 37 °C for 1 h; NEB Stables: 30 °C for 1 h
4.4. After this, plate 80 μL of the culture on an appropriate antibiotic resistance Lysogeny Broth plate [1-MED]. Incubate overnight at 37 °C for NEB DH5a or at 30 °C for NEB Stables [2-MED].
4.4.1. Talent places the culture on an antibiotic resistance Lysogeny Broth plate.
4.4.2. Talent transfers the plate to an incubator.
5. PCR Analysis
5.1. To begin, use the Phusion GC Special PCR Protocol to create the needed fragment as outlined in the text protocol [1-MED-TXT]. Run this PCR product on a 1% agarose gel and verify that 1 band is seen at ~490 bp [2-CU]. Using a gel extraction kit [5.1.3A], cut and extract this PCR product [3-MED] [5.1.3B].
5.1.1. Establishing shot of the talent approaching the bench with the PCR machine. Talent can begin to work if there is time in the shot. Alternatively, any action taken during the Phusion GC Special PCR Protocol can be filmed/shown here. TEXT: See Table 5 for PCR mixture
5.1.2. Close up of the 1% agarose gel as it is being run. Alternatively, film a MED shot of the talent setting up the gel.
5.1.3. Talent, at the bench with a gel extraction kit, extracts the PCR product. Any action taken during this process can be shown here. (Author Comment: This shot was split into A and B as the initial step of gel extraction and final spin were shown. This is using a commercial Gel extraction kit.) (Editor: I split the VO assuming both shots could be used. However, these steps are just representative since running a gel is more involved than what’s being shown – so if the VO is too short to use both, I’d suggest using only 5.1.3A as it demonstrates the gel being set up)
5.1.3A. [Added Shot]: The initial step of gel extraction.
5.1.3B. [Added Shot]: The final spin
5.2. Then, aliquot a prepared 1x master mix into PCR tubes [1-MED-TXT]. Using a multichannel pipette to add 1 μL of the PCR product at a concentration of 40 fmole/μL and 1 μL of the pSB700 vector at a concentration of 40 fmole/μL [2-MED]. Include a no-insert control by using 1 μL of water instead of the gRNA oligonucleotides [3-MED].
5.2.1. Talent aliquots the prepared 1x master mix into PCR tubes. TEXT: See Table 3 for details on preparing the master mix
5.2.2. Talent uses a multichannel pipette to add the PRC product to the tubes. Talent then uses the multichannel pipette to add the pSB700 vector to the tubes. These are simple addition actions and both do not need to be shown in full. However, the actions can be split into separate shots if needed for clarity and to cover the voiceover narration.
5.2.3. Talent prepares the no-insert control by adding water to a tube instead of the gRNA oligonucleotides.
5.3. Digest the vector and ligate the inserts in one reaction using the Golden Gate protocol outlined in the text protocol [1-MED]. After the initial Golden Gate reaction, add an additional 0.5 μL of BsmBI enzyme to each reaction [2-MED]. Continue the reaction 55 °C for 1 hour [3-MED].
5.3.1. Talent, at the bench, sets up to perform the Golden Gate reaction. Any action in this reaction can be shown here.
5.3.2. Talent adds BsmBI enzyme to each reaction. Tubes shown (Author Comment: BsmBI was not added to the tubes to not use the reagent up. Tubes were closed while showing the enzyme tube.)
5.3.3. Talent transfers the reactions into an incubator at 55 °C.
5.4. When the Golden gate reaction is complete, proceed to the previously described E. coli transformation process [1-MED].
5.4.1. Talent removes an E. coli culture from a freezer at -80 °C and transfers it to a water bath. Use shots 4.1.2 and 4.1.2

6. Results: CRISPR Guided RNA Cloning
6.1. In this study, single gRNA expression vectors are successfully created using two methods [1-LM]. In the first method, the vector backbone is predigested and ligated in a series of short oligonucleotides [2-LM]. The second method used Golden Gate cloning to simultaneously digest and ligate in a single reaction [3-LM].
6.1.1. LAB MEDIA: Figure 1.tiff & Figure 2.tif – show both Figures side-by-side. Alternatively, only show Figure 1 here and switch to Figure 2 in 6.2.1.
6.1.2. LAB MEDIA: Figure 1.tiff – Emphasize/Zoom in on Figure 1 so that it takes up most of the screen
6.1.3. LAB MEDIA: Figure 1.tiff – Hold on Figure 1 for this voiceover narration.
6.2. Paired gRNA expressing vectors, each driven by its own independent promoter, are successfully created by cloning a custom PCR fragment [1-LM].
6.2.1. LAB MEDIA: Figure 2.tiff – shift the focus/zoom/emphasis to Figure 2 so that it takes up most of the screen.
6.3. Successful cloning for either of these methods will result in the appearance [1-LM] of significantly more colonies for transformations with the appropriate insert DNA, when compared to the no-insert control plate [2-LM].
6.3.1. LAB MEDIA: Figure 3 - New.tiff
6.3.2. LAB MEDIA: Figure 3 - New.tiff – Visually emphasize the plate on the left (the one labeled “Successful gRNA cloning)


7. Conclusion (said by authors on camera)
7.1. Sathiji Nageshwaran: While attempting this procedure, it’s important to remember to include no insert controls in your cloning step [1-INT].
7.1.1. Sathiji Nageshwaran says the above statement in an interview-style shot, looking slightly off-camera.
7.2. Author Name: Following this procedure, other methods like epigenome engineering can be performed in order to answer additional questions like what effects chromatin signatures have on gene expression [1-INT].
7.2.1. Sathiji Nageshwaran says the above statement in an interview-style shot, looking slightly off-camera.


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.
Figure 1: 57998_Church_Figure1.tif – Black and white image of PCR gel
Figure 2: 57998_Church_Figure2.tif – Black and white image of PCR gel
Figure 3: 57998_Church_Figure3.tif - – Black and white image of transformed e.coli plates

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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