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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? N  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N. 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 steps by their protocol number. 3.2 - 3.3 - 3.4 - 4.5.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the step by its protocol number. 3.2.1 – 3.4.1 – 3.5.1 – 3.6 – 4.8.
E.  Will the filming need to take place in multiple locations? Y If yes, how far apart are the locations? 100 meters

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):
Conceptual Narrative:
The overall goal of the experiment is the rapid identification of molecules able to inhibit the chaperone activities of HIV-1 nucleocapsid protein in vitro. (Intro)
NC (Text overlay: NC: nucleocapsid protein NCp7) is a small and highly basic protein, with its structure characterized by a flexible N-terminal domain and by two highly conserved Zinc Fingers that are engaged in interaction with viral nucleic acids. (P1)
LAB_MEDIA: 52474_Gatto_conceptual narrative_JOVE.pptx_slide1.  Animation: please use the suggested animation in powerpoint.  Text overlay: NC: nucleocapsid protein NCp7.
NC interacts with the TAR (Text overlay: TAR: trans activation responsive region (RNA)) RNA hairpin and its DNA complementary sequence cTAR (Text overlay: cTAR: trans activation responsive region copy (DNA)), and promotes the melting of their secondary structures to make them available for the annealing of the TAR/cTAR hybrid. (P2)  
LAB_MEDIA: 52474_Gatto_conceptual narrative_JOVE.pptx_slide2.  Animation: please use the suggested animation in powerpoint. Text overlay: TAR: trans activation responsive region. Text overlay: cTAR: trans activation responsive region copy.
The protocol is performed by using the apical part of TAR and cTAR sequences. When mixed together and incubated with NC, the hybrid is formed. Threading intercalators interacting with oligonucleotides inhibit the NC-catalyzed hybrid formation. (P3)  (I'm not sure how to pronounce “intercalators” so I provided 2 takes. -Alex)
LAB_MEDIA: 52474_Gatto_conceptual narrative_JOVE.pptx_slide3.  Animation: please use the suggested animation in powerpoint (first image for the first sentence “The protocol”. The chemical structure and the red ovals should be accompanied with the second sentence “When mixed…”. The big red cross should be accompanied with the last sentence “Threading intercalators…”).
The outcome of the reaction is analyzed by standard polyacrylamide gel electrophoresis. TAR and cTAR have different mobility in the gel compared to the hybrid. Increasing concentrations of threading intercalator leads to the decrease of the hybrid, in parallel with the appearance of free TAR and cTAR.  (P4) (I'm not sure how to pronounce “intercalators” so I provided 2 takes. -Alex)
LAB_MEDIA: 52474_Gatto_conceptual narrative_JOVE.pptx_slide4.  Animation: please use the suggested animation in powerpoint (first image for the first sentence “The outcome…”, second image for the second sentence “TAR and CTAR…”, and third image for the third sentence “Increasing concentrations…”).
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. BG: The main advantage of this technique over existing methods, like gel-shift analysis or TAR annealing, is that it does not require preliminary manipulation of nucleic acids such as radioactive labelling.   

1.2. AS: This method can help answer key questions in the field of drug discovery, such as HIV-1 NC inhibitors.   

1.3. MC: Generally, individuals new to this method will struggle with the overall organization of the protocol, particularly with the serial dilution of each stock, the exact incubation time and the correct procedure to stop the reaction.
Protocol (read by voice talent at JoVE): 
2. Controls preparation
2.1. To begin this procedure, prepare 10 µL of 1 µM TAR with oligonucleotides stock solution and 10 µL of 1 µM cTAR in TNMg 1X buffer.  Heat the tubes to 95 °C for 5 min.  Then, cool them to room temperature in order for TAR and cTAR to reassume their stem-bulge-loop structures.

2.1.1. MED-over the shoulder:  Talent places a labeled tube of 10 µL of TAR and a labeled tube of 10 µL of cTAR on the bench. 
2.1.1B.
added CU: FOR DETAIL
2.1.2. MED-over the shoulder:  Talent places the tubes in the heater / water bath.

2.1.3. CU:  The tubes as they are removed from the heat for cooling down.

2.2. To prepare 1 µM solution of hybrid TAR/cTAR as control, mix 1 µL of 10 µM TAR with 1 µL of 10 µM cTAR in TNMg 1X buffer.  Fill the tube up with DEPC H2O to a total volume of 10 µL. Then, denature the oligonucleotides by heating the tube to 95 °C for 5 min.  Leave it to slowly cool to room temperature in order for TAR to anneal to its complementary sequence cTAR and to form the double-stranded hybrid TAR/cTAR.

2.2.1. MED-over the shoulder:  Talent mixes 1 µL of 10 µM TAR with 1 µL of 10 µM cTAR in TNMg 1X buffer.

2.2.2. CU:  The tube as it is filled with DEPC H2O to a total volume of 10 µL.

2.2.3. CU:  The tube as it is placed in the heater/ water bath.

2.2.4. MED:  Talent places the tube aside to let it cool down.


2.3. When all the solutions are cooled to room temperature, perform a short-spin centrifugation. Then, add 3 µL of GLB with SDS (Text overlay: Gel Loading Buffer with SDS) to each solution and pipette it inside the tube 3 times.  Place the samples on ice until the loading step.

2.3.1. MED-over the shoulder:  Talent places the solutions in the centrifuge.

2.3.2. MED-over the shoulder:  Talent adds 3 µL of GLB with SDS to a solution and pipettes it. Text overlay: Gel Loading Buffer with SDS.

2.3.3. CU:  The samples as they are placed on ice.
3. Samples preparation to analyze NC protein and (12-55)NC peptide activity
3.1. Prepare 32.5 μL of 4μM TAR and 32.5 μL of 4μM cTAR in TNMg 1X buffer.  Heat the two tubes to 95 °C for 5 min in order to fold the structures, and use 2.5 μL of these folded oligonucleotide solutions for the following steps.

3.1.1. MED-over the shoulder:  Talent places a labeled tube of 32.5 μL of TAR and a labeled tube of 32.5 μL of cTAR in TNMg 1X buffer on the bench.

3.1.2. CU:  The heater or water bath as the two tubes are placed in it.

3.1.3. CU:  The tubes as they are removed from the heat for cooling down.

3.2. Dilute the stock solution of both NC protein and NC 12-55 peptide to an 80 µM solution with MilliQ water.  When TAR and cTAR solutions are cooled to room temperature, perform a short-spin centrifugation of both tubes.

3.2.1. MED-over the shoulder:  Talent adds MilliQ water to the stock solution of both NC protein and NC 12-55 peptide.  

3.2.2. MED:  Talent places the tubes of TAR and cTAR solutions in the centrifuge.

3.3. After that, prepare 12 empty 0.5 mL autoclaved tubes in the arrangement of 4 tubes per row.  The first row is the samples for full-length NC protein analysis, the second row is the samples without protein, and the third row is the samples for the analysis of NC 12-55 peptide activity.

3.3.1. MED-over the shoulder:  Talent places out 12 empty 0.5 mL autoclaved tubes in the arrangement of 4 tubes per row.

3.3.2. CU:  The autoclaved tubes as talent’s finger pointing at the first row, followed by the second row, then the third row.

3.4. Next, add 2.5 µL of the folded TAR and 2.5 µL of the folded cTAR in each tube.  Add 4 µL DEPC-treated water to the samples for the analysis of NC (row 1) and of NC 12-55 peptide (row 3).  Then, add 5 µL of DEPC-treated water to the remaining samples (row 2).

3.4.1. CU:  The autoclaved tubes as 2.5 µL of the folded TAR and 2.5 µL of the folded cTAR are added in each tube. 

3.4.2. MED-over the shoulder:  Talent adds 4 µL DEPC-treated water to the samples.

3.4.3. MED-over the shoulder:  Talent adds 5 µL DEPC-treated water to the remaining samples

3.5. Subsequently, add 1 µL of 80 µM NC for NC analysis or 1 µL of 80 µM NC 12-55 peptide to the samples for NC 12-55 peptide analysis.  Then, immediately add 3 µL of GLB with SDS to the “0 min” samples (Text overlay: time = 0 min), which are the first sample in each row.  Pipette the solution 3 times before placing it on ice.  Repeat this step for all the samples and controls, and keep the samples on ice until the loading step.

3.5.1. MED-over the shoulder:  Talent adds NC (row 1) or NC 12-55 peptide (row 3) to the samples.

3.5.2. MED-over the shoulder:  Talent adds 3 µL of GLB with SDS to the “0 min” samples, which are the first sample in each row.  Text overlay: time = 0 min.

3.5.3. CU:  The solution as it is pipetted 3 times. 
3.5.4. [combined with 3.5.3] CU:  The samples as they are kept on ice.
COMMENT: the sequence of shots 3.5.1-3.5.4 must be fast, and could be demonstrated for the sample with NC (first sample in row 1) and said to repeat the identical procedure for NC 12-55 peptide (first sample in row 3). PLEASE LET US KNOW WHICH IS THE PREFERRED PROCEDURE
Authors, please choose and demonstrate ONLY NC or NC 12-55 peptide, not both. Thanks.
3.6. 
After another 15 min of incubation at room temperature, add 3 μL of GLB with SDS to the second sample of each row.  Then, 15 min later (Text overlay: time = 30 min), add 3 μL of GLB with SDS to the third sample in each row.  At the end, 30 min later (Text overlay: time = 1hr), add 3 μL of GLB with SDS to the fourth sample in each row.

3.6.1. MED-over the shoulder:  Talent adds 3 µL of GLB with SDS to the second sample of each row. Text overlay: time = 15 min.
3.6.2. MED-over the shoulder:  Talent adds 3 µL of GLB with SDS to the third sample in each row.  Text overlay: time = 30 min.

3.6.3. MED-over the shoulder:  Talent adds 3 µL of GLB with SDS to the fourth sample in each row.  Text overlay: time = 1hr.

3.7. Now, remove the lid of the gel apparatus.  Load 13 µL of each sample into the wells.  Replace the lid of the gel apparatus and turn on the power.  Run the gel for 2 hr and 30 min at 200 constant Volt, until the dye has migrated to 1.5 cm above the bottom of the gel.

3.7.1. MED:  Talent removes the lid of the gel apparatus.

3.7.2. CU:  The gel apparatus as 13 µL of each sample is loaded into the wells.

3.7.3. CU:  The gel apparatus as the lid is replaced and turned on.

3.7.4. CU:  The gel apparatus as a setting of 2 hr and 30 min at 200 constant Volt is entered to run the gel.

4. Sample preparation to analyze anthraquinone activity on NC and (12-55)NC
4.1. In this procedure, prepare 10 µL of 500 µM, 250 µM, 50 µM, and 5 µM dilutions of compound 1 in MilliQ water.  Then, prepare 27.5 μL of 4μM of TAR and 27.5 μL of 4μM of cTAR in TNMg 1X buffer.  Heat the two tubes to 95 °C for 5 min in order to fold the structures and use 2.5 μL of these folded oligonucleotide solutions for the following steps.

4.1.1. MED-over the shoulder:  Talent places 4 tubes of compound 1 (the tubes labeled with different concentrations) on the bench.

4.1.2. MED-over the shoulder:  Talent places two tubes labeled with “TAR” and “cTAR” on the bench.

4.1.3. CU:  The tubes as they are placed in the heater/ water bath.
4.1.4. Added CU:  The tubes as they are removed from the heat for cooling down.
4.2. Next, dilute the stock solution of both NC protein and NC 12-55 peptide in water to 80 µM.  When the TAR and cTAR solutions are cooled to room temperature, perform a short-spin centrifugation of both tubes.
4.2.1. MED-over the shoulder:  Talent dilutes the stock solution of both NC protein and NC 12-55 peptide in water. NOT SHOT: REUSE 3.2.1
4.2.2. MED-over the shoulder:  Talent places the tubes in the centrifuge.

4.3. Then, prepare 20 empty 0.5 mL autoclaved tubes and place 2 rows of 10 tubes each in the rack for lab samples.  Afterward, add 2.5 µL of the folded TAR to every tube in the first row.  Subsequently, add 2.5 µL of the folded cTAR to every tube in the second row.

4.3.1. MED-over the shoulder:  Talent places 2 rows of 10 tubes each in the rack.

4.3.2. MED-over the shoulder:  Talent adds 2.5 µL of the folded TAR to every tube in the first row.

4.3.3. MED-over the shoulder:  Talent adds 2.5 µL of the folded cTAR to every tube in the second row.

4.4. Add 2 µL of the appropriate compound 1 dilution to TAR and cTAR.  Replace the compound with water in the samples for the analysis of NC and NC 12-55 peptide in the controls. Incubate the samples for 15 min at room temperature.

4.4.1. MED-over the shoulder:  Talent adds 2 µL of the appropriate compound 1 dilution to TAR and cTAR.  

4.4.2. MED-over the shoulder:  Talent replaces the compound with water. 

4.4.3. CU:  The samples as they are placed aside at room temperature.

4.5. After 15 min, mix the cTAR samples with the correspondent TAR samples.  Add 1 µL of 80 µM NC to the samples for NC analysis or 1 µL of 80 µM NC 12-55 peptide to the samples for NC 12-55 peptide analysis.

4.5.1. MED-over the shoulder:  Talent mixes the cTAR samples with the correspondent TAR samples.

4.5.2. CU:  The samples as 1 µL of NC or NC 12-55 peptide is added to them.

4.6. After another 15 min of incubation at room temperature, stop the reaction by adding 3 µL of GLB with SDS to each sample.  Pipette the mixture in each tube 3 times and then place it on ice.  Repeat this step using the samples for NC and NC 12-55 peptide analysis, and keep the samples on ice until the loading step.
4.6.1. [4.6.1 to 4.6.3 combined] MED-over the shoulder:  Talent adds 3 µL of GLB with SDS to each sample.  

4.6.2. CU:  The tube as the mixture is pipetted 3 times.

4.6.3. CU:  The samples as they are placed on ice.
4.6.4. Added CU: view of samples on ice.

COMMENT: the sequence of shots 4.6.1-4.6.3 could be demonstrated for the first sample and repeated for all other samples? (10 total) PLEASE LET US KNOW WHICH IS THE PREFERRED PROCEDURE
Authors, please demonstrate only 1 sample. Thank you.  
4.7. Next, remove the lid of the gel apparatus and load 13 µL of each sample into the wells.  Replace the lid of the gel apparatus before turning it on. Run the gel for 2 hr and 30 min at 200 constant Volt, until the dye has migrated to 1.5 cm above the bottom of the gel.

4.7.1. MED-over the shoulder:  Talent loads 13 µL of each sample into the wells. 
4.7.2. [combined with 4.7.1] MED-over the shoulder:  Talent replaces the lid of the gel apparatus.
4.7.3. CU:  The gel apparatus as the setting of 2 hr and 30 min at 200 constant Volt is entered. NOT SHOT: REUSE 3.7.4
4.8. Afterward, place the gel in a suitable container with the desired nucleic acids staining solution for 30-45 min with stirring.  Subsequently, put the gel on a transilluminator imaging system to detect the nucleic acids by the fluorescence signal.

4.8.1. MED-over the shoulder:  Talent places the gel in a suitable container with the desired nucleic acids staining solution.

4.8.2. MED:  Talent puts the gel on a transilluminator imaging system.
5. Results:  Effect of threading intercalator 1 assessed by NAME assay 
5.1. The NAME assay is used to assess the ability of threading intercalators to stabilize dynamic nucleic acid structures and inhibit NC chaperone activity.  Threading intercalators are planar aromatic molecules substituted by bulky side chains located at the opposite sites of the ring system, such as the anthraquinone shown here.  (I'm not sure how to pronounce “intercalators” so I provided 2 takes. -Alex)
5.1.1. LAB_MEDIA:  52474_Gatto_Figure3A

5.2. This figure shows the outcome of the NAME assay in the presence of compound 1, a known threading intercalator, in the presence of full-length NC or of the truncated peptide.  In both cases, the formation of the TAR/cTAR hybrid by NC is reduced by increasing the concentration of the intercalator, at the same time, the amount of free TAR and cTAR increases.(I'm not sure how to pronounce “intercalators” so I provided 2 takes. -Alex)  

5.2.1. LAB_MEDIA:  52474_Gatto_Figure3B

6. Conclusion (said by authors on camera)
6.1. MC: While attempting this procedure, it’s important to remember to use GLB with SDS. That is a critical step for the optimal success of NAME assay. If this step is not followed, it is not possible to distinguish nucleic acids bands in the gel system.

6.2. AS: After watching this video, you should have a good understanding of how to perform the NAME assay to rapidly anneal at room temperature oligonucleotides folded in stable hairpin structures, how to analyze the outcome of the reaction, employ either the recombinant full-length NC protein or a truncated synthetic NC peptide to identify threading intercalators inhibiting NC.

6.3. BG: Don't forget that working with polyacrylamide and intercalators can be extremely hazardous and precautions such as wearing gloves, lab coat and safety glasses should always be taken while performing this procedure.   
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, as well as an introduction to your videographer, closer to your filming date.
 2013, Journal of Visualized Experiments


