		FINAL SCRIPT: APPROVED FOR FILMING
[bookmark: _GoBack]
Submission ID #: 58016
Editor Name: Anthony Iannazzi
Videographer name:
Film Date: 8/20/2018
Link: http://www.jove.com/files_upload.php?src=17694928

Authors and Affiliations: 
Bonnie Hiener, John-Sebastian Eden, Bethany A Horsburgh, Sarah Palmer 

Centre for Virus Research, The Westmead Institute for Medical Research, The University of Sydney, Sydney, New South Wales, Australia

Title: Amplification of Near Full-Length HIV-1 Proviruses for Next-Generation Sequencing

Corresponding Author: 
Bonnie Hiener			bonnie.hiener@sydney.edu.au

Co-authors:
js.eden@sydney.edu.au
bethany.horsburgh@sydney.edu.au
sarah.palmer@sydney.edu.au

A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____N_____  
Can you record movies/images using your own microscope camera? (Y/N)________NA_  
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)____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.) ___________________________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
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.) 2.15. Important to carefully examine gel and determine which amplified products can be used
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
E.  Will the filming need to take place in multiple locations? (Y/N) _Y______ If yes, how far apart are the locations? _Multiple rooms over two levels of the same building

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. Bonnie Hiener: This method can help answer key questions in the HIV field, such as determining the genetic composition of HIV proviruses within different cell populations, especially identifying genetically intact and potentially replication-competent proviruses [1-INT].
1.1.1. Bonnie Hiener says the statement above in an interview-style statement, looking slightly off-camera.
1.2. Bonnie Hiener: The main advantage of this technique is that it amplifies near full length HIV proviruses from single HIV infected cells and sequences them by next generation sequencing [1-INT].
1.2.1. Bonnie Hiener says the statement above in an interview-style statement, looking slightly off-camera.


D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.9. All methods described here have been approved by the institutional review boards at the University of California San Francisco and the Western Sydney Local Health District, which includes The Westmead Institute for Medical Research.


Protocol: (read by voice talent at JoVE)
2. Lysis of HIV-1-Infected Cells and Amplification of Single HIV-1 DNA Proviruses via Nested PCR
2.1. To begin, prepare all buffers as outlined in the text protocol [1-MED]. Obtain a cell pellet, and add 100 μL of lysis buffer per million cells [2-MED]. Mix by pipetting up and down [3-CU].
2.1.1. Establishing shot of the talent approaching the laboratory bench and beginning to prepare a buffer. Any buffer can be prepared during this shot.
2.1.2. Talent picks up a tube containing a cell pellet, and adds lysis buffer as described.
2.1.3. Close up as the cells/buffer are mixed by pipetting.

2.2. Lyse the cells by incubating in a thermocycler at 55 °C for 1 hour [1-MED], and then at 85 °C for 15 minutes.
2.2.1. Talent places the cells into a thermocycler at 55 °C for 1 hour
2.2.2. Talent adjusts the thermocycler to 85°C for 15 min
2.3. To begin amplifying single HIV-1 DNA proviruses, mix the reagents for the first round PCR as listed in Table 1 of the text protocol [1-MED]. Add 38 μL to 85 wells in a 96-well PCR plate [2-MED-CU-TXT]. Label this plate as “PCR1” [3-CU].
2.3.1. Talent, at the laboratory bench, mixes and prepares the reagents for the first round of PCR. Any of this preparation can be shown here.
2.3.2. Talent uses a multichannel pipette to transfer the reagents to a 96-well PCR plate. Film this as close up as possible while still capturing the full action. TEXT: See Figure 1 for plate layout.
2.3.3. Talent labels the plate “PCR1”. Alternatively, film a CU of the plate showing that it is clearly labeled “PCR1”.
2.4. After this, move the PCR1 plate to a clear area designated for the addition of genomic DNA [1-MED/WIDE].
2.4.1. Talent transfers the PCR1 plate to a clean and clear area designated for the addition of genomic DNA. This is usually a separate room – so make sure the change of location is clearly noticeable in the shot.
2.5. Using Tris-hydrochloride, serially dilute the genomic DNA from a ratio of one-to-three to a ratio of 1-to-81, making sure to prepare 45 μL of each dilution [1-MED]. Add 2 μL of diluted genomic DNA to each sample well and 2 μL of Tris-hydrochloride to each negative control well [2-MED]. Seal the entire plate except for the positive control well [3-MED]. 
2.5.1. Talent dilutes the genomic DNA as described. Talent sets down prepared dilutions on the laboratory bench, clearly visible in the shot, before preparing another.
2.5.2. Talent adds the diluted genomic DNA to each sample well of the PCR1 plate.
2.5.3. Talent seals plate with clear adhesive seal, except for the positive control well.
2.6. Next, move to an area designated for the addition of the positive control [1-MED/WIDE]. Add 2 μL of the positive control to the corresponding well [2-MED], and then seal the plate completely [3-CU]. Use a PCR plate spinner to briefly spin the PCR1 plate and pull down any residual contents from the sides of the wells [4-MED].
2.6.1. Talent transfers the PCR1 plate to a clean and clear area designated for the addition of the positive control.
2.6.2. Talent adds the positive control to the plate.
2.6.3. Close up of the plate as the talent seals it with clear adhesive seal.
2.6.4. Talent transfers the PCR1 plate to the plate spinner, and then turns the plate spinner on.
2.7. Run the PCR1 plate in the thermocycler as outlined in the text protocol [1-MED].
2.7.1. Talent, at the bench with the thermocycler, runs the plate. Any step during the thermocycler run can be shown here.
2.8. Next, mix the reagents for the second round of PCR as listed in Table 1 [1-MED]. Add 28 μL of this PCR2 mix to 85 wells of a new 96-well PCR plate [2-MED/CU-TXT]. Label this plate as “PCR2” [3-CU].
2.8.1. Talent, at the laboratory bench, mixes and prepares the reagents for the second round of PCR. Any of this preparation can be shown here.
2.8.2. Talent uses a multichannel pipette to transfer the reagents to a 96-well PCR plate. Film this as close up as possible while still capturing the full action. TEXT: See Figure 1 for plate layout.
2.8.3. Close up as the talent labels the plate “PCR2”. Alternatively, show a CU of the plate showing that it is clearly labeled “PCR2”.
2.9. Using a plate spinner, briefly spin the PCR1 plate to pull down any residual contents from the sides of the wells [1-MED]. Add 80 μL of Tris-hydrochloride to each well of this plate [2-MED].
2.9.1. Talent places the PCR1 plate into a plate spinner, and then turns the plate spinner on.
2.9.2. Talent adds Tris-hydrochloride to each well of the PCR1 plate.
2.10. After this, use a multichannel pipette to transfer 2 μL from each well of the PCR1 plate to the corresponding wells in the PCR2 plate [1-MED]. Seal the PCR2 plate with clear adhesive wrap [2-CU].
2.10.1. Talent, using a multichannel pipette, transfers 2 μL from each well of the PCR1 plate to the corresponding wells in the PCR2 plate.
2.10.2. Close up of the PCR2 plate as it is sealed.
2.11. Briefly spin the PCR2 plate in the plate spinner [1-MED]. Meanwhile, seal the PCR1 plate with a heat-sealing film for long term storage at -20 °C [2-MED].
2.11.1. Talent places the PCR2 plate in a plate spinner and then turns the plate spinner on.
2.11.2. Talent seals the PCR1 plate with heat sealing film.
2.12. Run the PCR2 plate in a thermocycler as outlined in the text protocol [1-MED]. Then, briefly spin the PCR2 plate to pull down any residual contents from the sides of the wells [2-MED].
2.12.1. Talent, at the bench with the thermocycler, runs the plate. Any step during the thermocycler run can be shown here.
2.12.2. Talent places the PCR2 plate in a plate spinner and then turns the plate spinner on.
2.13. Using a multichannel pipette, add 60 μL of Tris-hydrochloride to each well [1-MED].
2.13.1. Talent uses a multichannel pipette to add Tris-hydrochloride to each well of the PCR2 plate.
2.14. Next, run 15 μL of each well on two 48-well precast 1% agarose gels that contain ethidium bromide [1-MED-TXT]. Identify the wells containing the amplified product and their approximate sizes, and save the gel image [2-MED-over the shoulder].
2.14.1. Talent, at the lab bench, loads the 1% agarose gels. TEXT: Use a ladder with a range up to 10 kb.
2.14.2. Talent, at the workstation computer, reviews an image of the gel and makes note of the wells containing the amplified product.
2.15. After this, determine the dilution at which no more than 30% of wells are positive for amplified product [1-MED].
2.15.1. Talent, at the workstation computer, reviews data to determine the dilution at which no more than 30% of wells are positive for amplified product.
3. DNA Purification and Quantification
3.1. First, use a plate spinning to briefly spin the PCR2 plate and pull down any residual contents from the sides of the wells [1-MED/WIDE]. Transfer 40 μL from the wells containing amplified product to the corresponding wells of a new 96-well midi (pronounce “mid-ee”) plate [2-MED-TXT].
3.1.1. Establishing shot of the talent approaching the plate spinner with the PCR2 plate in hand. Talent places the plate in the spinner, and then turns the spinner on.
3.1.2. Talent, at the lab bench, transfers 40 μL from the wells in PCR2 containing amplified product to the corresponding wells of a new 96-well midi plate TEXT: Well volume: 0.8 mL
3.2. Next, set out a magnetic bead based PCR purification kit [1-MED] – making sure to bring the magnetic beads to room temperature [2-CU] and prepare fresh a fresh solution of 80% ethanol [3-MED].
3.2.1. Talent sets out a magnetic bead based PCR purification kit.
3.2.2. Close up of the magnetic beads as they warm to room temperature.
3.2.3. Talent prepares a fresh solution of 80% ethanol.
3.3. Once the beads reach room temperature, vortex them to ensure that they are thoroughly re-suspended [1-MED]. Using a multichannel pipette, add 40 μL of beads to the 40 μL of amplified product in each well of the midi plate [2-MED-TXT]. Mix by gently pipetting up and down 10 times [3-CU].
3.3.1. Talent vortexes the beads. This can also be filmed as a CU shot on the beads.
3.3.2. Talent, using a multichannel pipette, adds the beads to the wells of the midi plate. TEXT: Use fresh pipette tips each time to avoid contamination
3.3.3. Close up shot of the wells being mixed by pipetting up and down several times.
3.4. Incubate at room temperature for 5 minutes [1-MED]. Then, transfer the plate to a magnetic stand and let it rest for 2 minutes [2-MED]. After this, remove and discard the supernatant [3-MED].
3.4.1. Talent sets the plate aside and sets a timer for 5 minute.
3.4.2. Talent transfers the plate to a magnetic stand.
3.4.3. Talent removes and discards the supernatant from the wells of the plate. The plate should still be on the stand in this shot.
3.5. With the plate still on the stand, wash the beads by adding 200 μL of the 80% ethanol solution to each well [1-MED]. Incubate at room temperature for 30 seconds [2-CU], and then remove and discard the supernatant [3-MED]. Repeat this wash process once, from adding the ethanol to discarding the supernatant [4-MED].
3.5.1. Talent adds 200 μL of the 80% ethanol solution to each well. The plate should still be on the stand in this shot.
3.5.2. Close up shot of the plate, on the stand, as it incubates at room temperature.
3.5.3. Talent removes and discards the supernatant. The plate should still be on the stand in this shot.
3.5.4. Talent adds fresh 80% ethanol to the wells of the midi plate. Alternatively any action in the wash process can be shown here. The plate should still be on the stand in this shot.
3.6. Using a multichannel pipette, remove any excess ethanol [1-MED]. Let the beads air dry for 15 minutes [2-CU].
3.6.1. Talent uses a multichannel pipette to remove the excess ethanol from the wells of the plate. The plate should still be on the stand in this shot.
3.6.2. Close up shot of the beads air drying. The plate should still be on the stand in this shot.
3.7. After this, remove the plate from the stand [1-MED]. Add 30 μL of elution buffer to each well, and mix by gently pipetting up and down 10 times [2-MED]. Incubate at room temperature for 2 minutes [3-CU].
3.7.1. Talent removes the plate from the stand.
3.7.2. Talent adds elution buffer to some of the wells, and pipettes up and down to mix.
3.7.3. Close up shot of the plate as it incubates at room temperature.
3.8. Place the plate back on the magnetic stand, and let it rest for 2 minutes [1-MED]. Using a multichannel pipette, transfer 25 μL of the supernatant to the corresponding wells of a new 96-well PCR plate [2-MED].
3.8.1. Talent transfers the midi plate back onto the magnetic stand
3.8.2. Talent, using a multichannel pipette, transfers the supernatant from the midi plate to the corresponding wells of a new 96-well PCR plate
3.9. Next, use a spectrophotometer determine and record the approximate concentration of each amplified DNA product [1-MED/WIDE-TXT]. Set out a dsDNA quantification kit [2-MED], and dilute the buffer to 1x in sterile DNase free water [3-MED].
3.9.1. Talent approaches the spectrophotometer with the new PCR plate in hand, and measures the concentration of a single sample at 280 nm. TEXT: Absorbance: 260 nm
3.9.2. Talent sets out dsDNA kit on the lab bench.
3.9.3. Talent dilutes the dsDNA kit’s buffer with sterile DNase free water
3.10. Add 99 μL of the buffer to an appropriate number of empty wells in a flat bottom tissue culture plate [1-MED-TXT]. Then, add 100 μL of buffer to 3 blank wells [2-CU]. For each amplified product to be measured, add 1 μL of purified DNA in triplicate to each well containing buffer [3-MED].
3.10.1. Talent adds 99 μL of the buffer to some of the empty wells of a flat-bottom tissue culture plate. TEXT: See Table 2 for a sample plate layout
3.10.2. Close up shot of the tissue culture plate as the talent adds 100 μL of buffer to 3 blank wells
3.10.3. Talent adds 1 μL of purified DNA in triplicate to each well containing buffer.
3.11. Dilute lamda dsDNA 10-fold from 2 ng/μL to 0.002 ng/μL to prepare the standards [1-MED]. Add 100 of μL each dsDNA standard to 3 wells [2-MED].
3.11.1. Talent dilutes the lamda dsDNA 10-fold.
3.11.2. Talent adds the dsDNA standards to some wells in the tissue culture plate.
3.12. Dilute the fluorescent dye 1-to-200 with buffer [1-MED]. Quickly add 100 μL to each well that contains a sample, blank, or standard  – and mix by pipetting up and down [2-CU]. After this, cover the plate with foil to avoid contact with light [3-MED].
3.12.1. Talent dilutes the fluorescent dye with buffer.
3.12.2. Close up shot of the plate as the talent adds the diluted dye to a well, and mixes by pipetting up and down. Repeat this action a few times during this shot to cover the length of the voiceover narration.
3.12.3. Talent covers the plate with aluminum foil.
3.13. Using a microplate reader, record the fluorescence emission [1-MED-TXT]. Use the recorded measurements to determine the concentration of dsDNA in each sample [2-MED-over the shoulder].
3.13.1. Talent, at the microplate reader, loads the plate and reads the fluorescence emission. TEXT: Excitation: 480 nm; Emission: 520 nm
3.13.2. Talent, at a workstation computer, reviews the recorded measurements to determine the concentration of dsDNA in each sample.
3.14. Then, dilute each purified product with water to a concentration of 0.2 ng/μL [1-MED].
3.14.1. Talent dilutes a purified product with water to the concentration described. Repeat this action once or twice in the shot if needed to cover the length of the voiceover narration.

4. Results: Analysis of Amplified Near Full-Length HIV-1 Proviruses
4.1. Following nested PCR, the amplified products are run on a 1% agarose gel [1-LM]. The initial quality of the PCR can be determined by inspecting the controls [2-LM] – as negative controls containing amplified product indicate contamination [3-LM], and positive controls without amplified product indicate insufficient amplification [4-LM].
4.1.1. LAB MEDIA: Figure 3v2.pdf
4.1.2. LAB MEDIA: Figure 3v2.pdf – Visually emphasize wells 11 and 12.
4.1.3. LAB MEDIA: Figure 3v2.pdf – Stress/heighten the visual emphasis on well 11. Don’t entirely remove the emphasis of well 12, but dull it a bit if necessary to put the focus on well 11.
4.1.4. LAB MEDIA: Figure 3v2.pdf – Reverse the visual emphasis. Stress/heighten the visual emphasis on well 12 (which represents the positive control) to put the focus on it. Dull the emphasis on well 11 if necessary.
4.2. Only wells run at end-point dilution that contain a single amplified proviruses are considered for sequencing [1-LM]. While wells containing multiple amplified proviruses of different lengths can be visualized at this stage, they should not be selected for sequencing [2-LM].
4.2.1. LAB MEDIA: Figure 3v2.pdf – Visually emphasize wells 1, 3, 6 and 9
4.2.2. LAB MEDIA: Figure 3v2.pdf – Visually emphasize well 2, which has multiple bands and represents a well containing multiple amplified products.
4.3. For the de novo assembly, the quality of the assembled contigs (pronounced as it looks, “con-tigs” where “tigs” rhymes with “pigs”) can be assessed for sufficient depth and evenness of coverage [1-LM]. Mixed populations can also be identified at this stage by the presence of uneven coverage [2-LM].
4.3.1. Figure_4v2.pdf – Visually emphasize Figure 4A during “…sufficient depth and evenness of coverage.”
4.3.2. Figure_4v2.pdf – Visually emphasize Figure 4B.
4.4. Visual representation of the sequences isolated from one participant reveals that 97% of their sequences are defective [1-LM], with intact sequences found in effector and transitional memory CD4+ T cells [2-LM].
4.4.1. Figure 5.pdf – Visually emphasize all of the colored horizontal bars, except for the two with red stars next to them, during “...97% of their sequences are defective”.
4.4.2. Figure 5.pdf – Visually emphasize the two horizontal bars with red stars next to them (these are the intact sequences).



5. Conclusion (said by authors on camera)
5.1. Bonnie Hiener: While attempting this procedure, it’s important to remember that only amplified products obtained at limiting dilution, where no more the 30% of the wells are positive, contain a single provirus [1-INT].
5.1.1. Bonnie Hiener says the statement above in an interview-style statement, looking slightly off-camera.
5.2. Bonnie Hiener: Following the steps shown here, proviral amplicons can be sequenced in order to determine their genetic composition [1-INT].
5.2.1. Bonnie Hiener says the statement above in an interview-style statement, looking slightly off-camera [1-INT].
5.3. Bonnie Hiener: After its development, this technique paved the way for researchers in the field of HIV to explore the distribution of genetically intact HIV proviruses in different cell types in individuals on therapy, to determine where replication competent proviruses hide [1-INT].
5.3.1. Bonnie Hiener says the statement above in an interview-style statement, looking slightly off-camera.
5.4. Bonnie Hiener: Don't forget that working with HIV infected cells can be extremely hazardous and precautions such as using appropriate personal protective equipment in a certified laboratory should always be taken while performing this procedure [1-INT] [2-MED].
5.4.1. Bonnie Hiener says the statement above in an interview-style statement, looking slightly off-camera.
5.4.2. Shot of the demonstrator in the mentioned personal safety equipment.


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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