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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)   N
2. Does your protocol include software usage? (Y/N).   N
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
2.2, 2.3, 3.1, 3.2, 3.3, 3.4. 3.5, 3.7.
4. 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. 
3.2.1 and 3.2.3 The transfection is the most important aspect in this procedure, and it is important mix carefully, avoiding vortexing to prevent plasmid shearing.

5. Will the filming need to take place in multiple locations? (Y/N): N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Jun-Gyu Park Ginés Ávila-Pérez: The overall goal of this experimental procedure is the generation of infectious recombinant Zika virus from a full-length cDNA clone assembled in a bacterial artificial chromosome under the control of the human cytomegalovirus immediate-early promoter [1].

1.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off camera.

1.2. Ginés Ávila-Pérez: The development of reverse genetic system for RNA viruses, such as zika virus allows the direct manipulation of the viral genome to study multiples aspect of viral biology and pathogenesis, and to develop vaccine strategies [1].

1.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off camera.

1.3. Jun-Gyu Park: The main advantage of this technique is that the construction of a Zika virus infectious clone as a bacterial artificial chromosome overcomes the toxicity associated with the flavivirus genome and allows the rescue of infectious virus by direct transfection of the BAC cDNA clone into susceptible cells [1].

1.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off camera.


OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.4. Ginés Ávila-Pérez Jun-Gyu Park: This methodology could be applied to constructing stable and fully functional infectious cDNA clones for other flaviviruse as well as other positive-stranded RNA viruses [1].

1.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off camera.



Section - Protocol
2. Construction of a ZIKV Infectious cDNA Clone in a BAC
2.1. To begin this procedure, construct a ZIKV infectious cDNA clone as outlined in the text protocol [1].
2.1.1. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2B.
2.2. Using appropriated restriction sites [1], four DNA fragments spanning the ZIKV genome [2], flanked by the human CMV promoter at the 5'-end (“five-prime end”) [3] and the Hepatitis delta virus ribozyme, and the bovine growth hormone termination and polyadenylation sequences at the 3'-end (“three-prime end”) are assembled in a bacterial artificial chromosome plasmid [4].
2.2.1. LAB MEDIA: Figure 2. Video Editor: In Figure 2B, emphasize the enzymes AscI, PmlI, AfeI, BstI and MluI.
2.2.2. LAB MEDIA: Figure 2. Video Editor: In Figure 2B, emphasize Z1, Z2, Z3 and Z4
2.2.3. LAB MEDIA: Figure 2. Video Editor: In Figure 2B, emphasize the yellow arrow “CMV”
2.2.4. LAB MEDIA: Figure 2. Video Editor: In Figure 2B, emphasize the yellow squares RZ and BGH 
3. Preparation of High-purity pBAC-ZIKV for the Rescue of Infectious rZIKV
3.1. First, grow a single colony of E. coli DH10B, carrying the pBAC-ZIKV (Pronounce “pBAC Zika virus”) infectious clone, in 5 milliliters of LB medium containing chloramphenicol [1-TXT] for 8 hours at 37 degrees with gentle shaking [2-TXT].
3.1.1. MED: Talent adds the bacteria to the LB medium. TEXT: LB medium with 12.5 µg/mL of chloramphenicol.
3.1.2. MED: Talent places the culture of bacteria into a shaker in an incubator. TEXT: Shaking: 200 – 500 rpm.
3.2. Then, add 500 milliliters of the LB medium containing chloramphenicol to a 2 liter flask [1-TXT]. Add 1 milliliter of the prepared bacterial culture to the flask [2], and grow the cells at 37 degrees Celsius for 14 – 16 hours, until the OD600 is approximately 0.6 – 0.8 [3-TXT].
3.2.1. MED: Talent adds LB medium to a 2 L flask. TEXT: LB medium with 12.5 µg/mL of chloramphenicol.
3.2.2. MED: Talent adds 1 mL of the prepared bacterial culture to the bacterial culture in the flask.
3.2.3. MED: Talent places the culture into an incubator to grow. TEXT: Grow until OD600 0.6-0.8
3.3. After this, use a commercial kit specifically developed for BAC purification to purify the BAC infection cDNA clone by alkaline lysis by following the manufacturer’s instructions [1].
3.3.1. MED: Talent uses a commercial kit specifically developed for BAC purification to purify the BAC infection cDNA clone. Any action or actions in this purification process can be filmed for this shot. 
4. Rescue of Infectious rZIKV from the BAC cDNA Clone by Transfection of Vero Cells
4.1. One day before transfection, plate Vero cells into the wells of a 6-well plate at a density of 50,000 cells per well in growth medium [1-TXT]. 
4.1.1. MED: Talent plates Vero cells into the wells of a 6-well plate. TEXT: See text for growth medium composition. (Editor: The author deleted this text overlay and wanted to describe the growth medium in full. However, that text overlay would have been far too long, so I’ve reverted that change.)
4.2. To prepare the transfection mix, add 4 micrograms of the BAC cDNA clone to 250 microliters of serum-reduced medium [1], and mix carefully [2-TXT].
4.2.1. MED: Talent adds the BAC cDNA clone into a tube with 250 microliters of serum-reduced medium.
4.2.2. MED: Talent mixes the contents of the wells. TEXT: Do not vortex. 
4.3. In a separate tube, dilute 12 microliters of transfection agent in 250 microliters of serum-reduced medium [1-TXT]. Vortex to mix [2], and incubate at room temperature for 5 minutes [3].
4.3.1. MED: Talent dilutes the transfection agent in serum-reduced medium. TEXT: See text for details on transfection agent.
4.3.2. MED: Talent vortexes the transfection agent mixture.
4.3.3. MED: Talent sets the transfection agent mixture aside on the lab bench to incubate at room temperature.
4.4. Next, combine the diluted BAC cDNA with the transfection agent [1-TXT]. Mix carefully [2-TXT] and incubate at room temperature for 20 – 30 minutes [3].
4.4.1. MED: Talent combines the diluted BAC cDNA with the transfection agent mixture. TEXT: 1:3 ratio of DNA:transfection reagent
4.4.2. MED: Talent carefully mixes the solution. TEXT: Do not vortex. Video Editor: Show this text overlay for 4.4.1 and 4.4.2.
4.4.3. MED: Talent sets the mixture aside on the lab bench to incubate a,t room temperature.
4.5. During this incubation period, use growth medium without antibiotics to wash the Vero cells [1], and leave the cells in 1 milliliter of fresh medium without antibiotics [2].
4.5.1. MED: Talent washes the Vero cells with growth media.
4.5.2.  CU: Close up of the plate after the wash, showing the remaining fresh medium left in the wells of the plate.
4.6. Then, distribute the 500 microliters of the cDNA and transfection reagent mixture onto the Vero cells dropwise [1]. Rock the plate back-and-forth to mix [2], and incubate the cells in a humidified incubator at 37 degrees Celsius with 5 percent carbon dioxide for 6 hours [3].
4.6.1. MED: Talent distributes the cDNA/transfection-agent mixture dropwise onto the Vero cells. [Shots 4.6.1 and 4.6.2 combined]
4.6.2. CU: Talent rocks the plate back-and-forth to mix.
4.6.3. MED: Talent places the 6-well plate into an incubator.
4.7. After this, remove the transfection medium [1] and add 2 milliliter of fresh growth medium with antibiotics [2-TXT]. Incubate the cells in a humidified incubator at 37 degrees Celsius with 5 percent carbon dioxide [3], making sure to check every day for induction of cytopathic effect [5].
4.7.1. MED: Talent removes the transfection medium from the wells of the plate.
4.7.2. MED: Talent adds fresh growth medium (with antibiotics) to the wells of the plate. TEXT: Antibiotics: 100 U/mL Penicillin and 100 µg/mL Streptomycin.
4.7.3. MED: Talent places the 6-well plate into an incubator.
4.7.4. MED: Talent removes the plate from the incubator and checks in the microscope for the cytopathic effect. TEXT: CPE: Cytopathic effect. (Editor: This shot does not need to be used)
4.7.5. [Added Shot]: MED: Talent checks in the microscope for the cytopathic effect. 
4.8. After 4 to 6 days of transfection, when the CPE is around 50 to 75 percent [1], collect the tissue-culture supernatants in 15 milliliter conical tubes [2] and centrifuge for 10 minutes to remove cellular debris [3-TXT].
4.8.1. MED: Talent retrieves the plate from the incubator.
4.8.2. MED: Talent collects the tissue-culture supernatants into 15 mL conical tubes.
4.8.3. MED: Talent places the conical tubes into a centrifuge, closes the centrifuge lid, and turns the centrifuge on. TEXT: 2,000 x g at 4°C for 10 minutes
4.9. Then, harvest the supernatants containing recombinant Zika virus and discard the cell pellets [1]. Aliquot the supernatant in cryotubes [2], and store them at -80 degrees Celsius [2].
4.9.1. MED: Talent harvests the supernatants and discards the pellets.
4.9.2. MED: Talent aliquots the supernatants into cryotubes.
4.9.3. MED Talent places the cryotubes into a freezer.
5. Amplification and Generation of Viral Stocks
5.1. To begin, grow Vero cells to 90 percent confluence [1]. Wash the cells 2 times with PBS [2] and infect them with the rescued virus with a multiplicity of infection of 0.1 in growth medium containing 2 percent FBS [3-TXT]. Place the plates of cells in a humidified incubator at 37 degrees Celsius with 5 percent carbon dioxide [4] and rock every 15 min for the 90 minute adsorption period. [5].
5.1.1. MED: Talent retrieves a Vero cell culture from an incubator.
5.1.2. MED: Talent washes Vero cells with PBS. 
5.1.3. MED: Talent infects the Vero cells with the rescued virus. TEXT: Multiplicity of infection of 0.1 PFU/cell
5.1.4. MED: Talent place the cells in an incubator 
5.1.5. MED: Talent rocks the plate.
5.2. After viral adsorption, remove the viral inoculum [1], and add fresh growth medium with 2 percent FBS [2]. Incubate 3 or 4 days at the same conditions used previously [3].
5.2.1. MED: Talent removes the viral inoculum 
5.2.2. MED: Talents add fresh medium. 
5.2.3. MED: Talent place in the incubator 
5.3. When the CPE is approximately 75 percent [1], collect the tissue culture supernatant [2] and centrifuge to remove cellular debris [3].
5.3.1. MED: Talent observes the cells in the microscope.
5.3.2. MED: Talent collects and stores the supernatant.
5.3.3. [Added Shot]: MED: Talent place the tube in the centrifuge.
5.4. Then, harvest the supernatant containing recombinant zika virus and discard the pellet [1]. Aliquot the supernatant into cryotubes [2]. Place the tubes in a freezing box [2.1], and store them at -80 degrees Celsius [3].
5.4.1. MED: Talent harvests the supernatant and discards the pellet.
5.4.2. MED: Talent aliquots the supernatants into cryotubes. 
5.4.2.1 [Added Shot]: Talent add tubes to box
5.4.3. MED Talent places the cryotubes into a freezer.
5.5. When ready, remove a virus aliquot from the freezer [1] and determine the viral titer by plaque assay as outlined in the text protocol [2].
5.5.1. MED: Talent retrieves a cryotube from the freezer.
5.5.2. MED: Talent shows a viral plaque assay. 


Section – Results
6. Results: Analysis of the Rescued Recombinant Zika Virus
6.1. In this study, a stable full-length cDNA clone of the zika virus strain Rio Grande do Norte Natal is generated [1] by sequentially cloning four overlapping cDNA fragments into the bacterial artificial chromosome pBeloBAC11[2]. using conventional cloning methods and unique restriction sites present in the viral genome [3].
6.1.1. LAB MEDIA: Figure 1.
6.1.2. LAB MEDIA: Figure 2A
6.1.3. [bookmark: _GoBack]LAB MEDIA: Figure 2B
6.2. This full-length cDNA clone was flanked at the 5'-end (“five-prime end”) by the human CMV promoter to allow the expression of vRNA in the nucleus of transfected cells [1], and at the 3'-end (“three-prime end”) by the HDV RZ, followed by the BGH polyadenylation and termination sequences, to produce RNAs containing the exact 3'-end of the viral genome [2].
6.2.1. LAB MEDIA: Figure 2B. Video Editor: In Figure 2B, emphasize the yellow arrow labeled “CMV” (it is on the left side of the fragment row).
6.2.2. LAB MEDIA: Figure 2B. Video Editor: In Figure 2B, emphasize the yellow blocks labeled “RZ” and “BGH” as each is mentioned in the voiceover narration (they are on the right side of the fragment row).
6.3. Once the BAC cDNA is assembled, infectious virus can be easily recovered after the direct transfection of susceptible Vero cells with the BAC cDNA clone using cationic liposomes [1]. 
6.3.1. LAB MEDIA: Figure 3.
6.4. Using this approach, rZIKV-RGN can be rescued with titers higher than 1 million plaque-forming units per milliliter [1]. In addition, the rescued virus induces a clear cytopathic effect [2] and generates homogeneous plaques of about 2 millimeters in size [3].
6.4.1. LAB MEDIA: Figure 4. Video Editor: Show only Figure 4A.
6.4.2. LAB MEDIA: Figure 4. Video Editor: Show only Figure 4B.
6.4.3. LAB MEDIA: Figure 4. Video Editor: Show only Figure 4C.
6.5. The rescued virus’ identity is confirmed via immunofluorescence analysis using a specific monoclonal antibody for the ZIKV E protein [1-TXT]. Overall, these results demonstrate that infectious rZIKV can be rescued from full-length cDNA clones assembled in a BAC [2].
6.5.1. LAB MEDIA: Figure 4. Video Editor: Show only Figure 4D. TEXT- ZIKV E Protein mAb 1176-56.
6.5.2. LAB MEDIA: Figure 4. Video Editor: Show only Figure 4D.



Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Ginés Ávila-Pérez: In summary, we have developed a powerful ZIKV reverse genetic approach based on the use of a BAC that could be adapted to generate stable and functional infectious cDNA clones of other positive-stranded RNA viruses to facilitate the study of their biology, the development of vaccines and/or to facilitate the identification of drugs with antiviral activity [1].

7.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off camera.
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