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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? 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.
Authors: please upload all screen captured files to your project page. 
Will upload the screens
3. Which steps from the protocol section below are the most important for viewers to see? 
2.1., 2.2., 2.6., 3.10.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success?
2.1., 2.2. We make sure to keep the serum dilutions factor constant for all the pre-immune serums.
5. Will the filming need to take place in multiple locations? Y, different rooms same floor



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. Tonya Colpitts: This method can be used to evaluate the effects of pre-existing immunity against Dengue virus on Zika virus infection using actual human patient serum and primary human immune cells [1].

1.1.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera  

1.2. Sultan Asad: The use of actual human patient serum samples and human primary cells provides deeper insight into the antibody-dependent enhancement of Zika virus by pre-immune sera and antibodies [1].

1.2.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera  


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

1.3. Fabiana Feitosa: This method provides insight into the ability of antibodies within a patient’s blood to enhance a virus infection in other human cells [1].

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

1.4. Alexander Gold:  It is important to ensure that the viral infection levels are high enough for detection but low enough not to overwhelm the cells or to interfere with the data interpretation [1].

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

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

1.5. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at Universidad de Pamplona, Columbia, South America, and Los Potios Hospital.


Section - Protocol
2. Cell Seeding and Infection Setup
2.1. Begin by seeding 3 x 104 cells in 100 microliters of cell culture medium per well in a sterile, flat-bottom, 96-well plate [1-TXT].
2.1.1. WIDE: Talent adding cells to well(s), with medium container visible in frame TEXT: See text for all medium/reagent preparation details
2.2. When all of the cells have been plated, place the plate in a 37-degree Celsius- and 5% carbon dioxide-incubator [1] and make 10-fold serial dilutions of thawed human serum samples in serum-free medium [2].
2.2.1. MED: Talent placing plate into incubator
2.2.2. MED: Talent adding serum to tube, with dilution labels on tubes and serum-free medium container visible in frame

2.3. Aliquot 100 microliters of each dilution into individual wells of a new sterile, flat-bottom 96-well plate [1], using virus without serum as an additional control [1] [2].

2.3.1. MED: Talent adding dilution to well, with dilution tube label visible in frame
2.3.2. CU: Virus w/o serum being added to well, with virus w/o serum container label visible in frame

2.4. Sultan Asad: Be sure to keep the serum dilutions and dilution factor constant for all of the pre-immune serums before adding the dilutions to the virus solutions and the cells [1].

2.4.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera 

2.5. Next, thaw an MR766 (M-R-seven-six-six) Zika virus strain stock solution in a 37-degree Celsius water bath for 1-2 minutes [1] before quickly transferring the stock to ice [2].

2.5.1. MED: Talent placing vial into water bath
2.5.2. CU: Vial being placed on ice

2.6. Add a 0.1 multiplicity of infection equivalent volume of Zika virus to the serum aliquots [1] and place the plate in the cell culture incubator for 1 hour to allow the Dengue virus antibodies to form complexes with the Zika virions [2]. 

2.6.1. MED: Talent adding virus to well(s), with virus container visible in frame
2.6.2. MED: Talent placing plate into incubator

2.7. At the end of the incubation, wash the cells with 100 microliters of PBS per well [1] and add 50 microliters of immune complex to each well [2].

2.7.1. CU: Media aspirated and well(s) being washed, with PBS container label visible in frame
2.7.2. CU: Immune complex being added to well, with both plates visible in frame

2.8. After a 2-hour incubation in the cell culture incubator, wash the wells two times with 100 microliters of PBS per well to completely remove the immune complexes and any unattached virions [1] and feed the cells with 100 microliters of cell culture medium supplemented with 10% fetal bovine serum per well [2].

2.8.1. MED: Talent washing well(s), with PBS container visible in frame
2.8.2. MED: Talent adding medium to well(s), with medium container visible in frame

2.9. Then return the cells to the cell culture incubator for 48 hours [1].

2.9.1. CU: Plate being placed into incubator

3. RNA Extraction and Quantitative Real-Time Polymerase Chain Reaction (qRT-PCR) Analysis

3.1. Two days after the infection, wash the cells two times with 100 microliters of sterile PBS per well [1] before adding 250 microliters of cell lysis buffer with 10% beta-mercaptoethanol to each well [2]. 

3.1.1. WIDE: Talent washing well(s), with PBS container visible in frame
3.1.2. MED: Talent adding lysis buffer to well(s), with lysis buffer container visible in frame

3.2. Pipette up and down at least 5 times with scratching to speed up the lysis process [1] and transfer the cell lysates to sterile, labeled 1.5-milliliter tubes [2].

3.2.1. CU: Supernatant(s) being pipetted/well(s) being scratched [Shots 3.2.1 and 3.2.2 combined]
3.2.2. CU: Lysate being added to tube, with label visible in frame 

3.3. Add an equal volume of 70% ethanol to each tube [1] and pipette the lysate solution and down 4-5 times [2].

3.3.1. MED: Talent adding ethanol to tube(s), with ethanol container visible in frame
3.3.2. CU: One tube contents being pipetted

3.4. When the lysate suspensions are clear, transfer each solution into labeled silica-based columns in 2-milliliter collection tubes for centrifugation [1-TXT].

3.4.1. MED: Talent adding solution to column in tube TEXT: 30 s, 15,000 x g

3.5. Discard the flow through, keeping the columns in the same collection tubes [1], and add 700 microliters of wash buffer 1 to each column for a second centrifugation [2].

3.5.1. CU: Flow through being discarded
3.5.2. MED: Talent adding wash buffer 1 to column, with wash buffer 1 container visible in frame

3.6. After discarding the flow through, rinse the columns two more times with 500 microliters of wash buffer 2 per wash [1].

3.6.1. MED: Talent adding tube(s) to centrifuge

3.7. After the second wash, transfer the columns to new 2-milliliter collection tubes for another centrifugation [1-TXT].

3.7.1. CU: Column being placed into new tube TEXT: 2 min, 15,000 x g

3.8. Confirm that silica-based columns are completely dry and that there is no ethanol left from the wash buffer 2 [1] and transfer the columns into sterile, labeled, 1.5-milliliter recovery tubes [2].

3.8.1. ECU: Shot of completely dry column w/ no EtOH
3.8.2. MED: Talent placing column into tube

3.9. Add 30 microliters of 42-degree Celsius, RNase-free water to the center of each column for centrifugation [1] and recover the eluted RNA [2].

3.9.1. MED: Talent adding water to column
3.9.2. CU: RNA being recovered

3.10. For quantitative real-time polymerase chain reaction, or qRT-PCR (Q-R-T-P-C-R) analysis, add 1 microliter from 10 micromolar stocks of both forward and reverse primers of a specific gene of interest [1] and 0.25 microliters of reverse transcriptase mix per each 100-nanogram RNA sample [2].

3.10.1. MED: Talent adding primer to tube, with both primer containers visible in frame
3.10.2. MED: Talent adding reverse transcriptase to tube, with reverse transcriptase container visible in frame

3.11. Add 12.5 microliters of SYBR (cyber) Green mix per reaction [1] and up to 25 microliters of water to each region [2]. 

3.11.1. CU: SYBR Green mix being added to tube, with SYBR Green mix container label visible in frame
3.11.2. CU: Water being added to tube
3.11.3. [Added Shot]: CU: Added the 15 ul SYBER mix containing primers and reverse transcriptase in to 96 well qPCR plate. (Editor: The authors didn't provide VO specifically for this action)
3.11.4. [bookmark: _GoBack][Added Shot]: CU: Added 100 nanogram of RNA (10 µL) per well in triplicate in 96 well qPCR plate. (Editor: The authors didn't provide VO specifically for this action)

3.12. Then run the samples on a quantitative PCR machine according to the parameters outlined in the Table [1], clicking the melt curve tab in the system software to monitor the melt curve [2].
3.12.1. LAB MEDIA: Table 1
3.12.2. MED-over the shoulder: Talent clicking melt curve tab, with monitor visible in frame

3.13. The melt curve will show single peak in all the of the samples for a particular gene to confirm the presence of only one amplicon [1-TXT].

3.13.1. SCREEN: To be provided by Authors: Shot of melt curve with single peak for all samples TEXT: Algorithm considers 2 as 100% amplification value for amplification values >1.6

3.14. For optimal results, use 0.5-degree Celsius temperature increments between steps and a minimum holding time of 10 seconds in the melt curve protocol [1].

3.14.1. SCREEN: To be provided by Authors: 0.5 °C increments being set, then minimum holding time being set

3.15. Then click the quantification data tab to obtain a quantitative cycle for each sample and export the data to a spreadsheet [1].

3.15.1. SCREEN: To be provided by Authors: Quantification tab being clicked, then data being exported 



Section – Results
4. Results: Dengue Virus (DENV) Immune Sera Enhances Zika Virus (ZIKV) Infection in Primary Human Macrophages 

4.1. The human serum samples can be categorized into three different groups, Dengue virus infection-confirmed samples [1], Dengue virus antibody-confirmed samples [2], and healthy sera with no Dengue virus-neutralizing antibodies or RNA [3].

4.1.1. LAB MEDIA: Figure 2: JoVE Video Editor: please emphasize top row of graphics
4.1.2. LAB MEDIA: Figure 2: JoVE Video Editor: please emphasize middle row of graphics
4.1.3. LAB MEDIA: Figure 2: JoVE Video Editor: please emphasize bottom row of graphics

4.2. After 48 hours of infection, qRT-PCR analysis demonstrates that most sera containing Dengue virus serotype 1 to 4 antibodies are able to enhance Zika virus replication at different levels [1]. 

4.2.1. LAB MEDIA: Figure 3A-D

4.3. The highest increase in Zika virus titers is found in macrophages treated with sera containing Dengue virus serotype 2 and 4 antibodies [1] compared to serotype 1 and 3, which show a relatively lower induction of Zika virus [2].

4.3.1. LAB MEDIA: Figure 3A-D: JoVE Video Editor: please emphasize graphs 3B and 3D
4.3.2. LAB MEDIA: Figure 3A-D: JoVE Video Editor: please emphasize graphs 3A and 3C 



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

5.1. Sultan Asad: (Section: 2) It is important to maintain a sterile environment, to wear the proper personal protection equipment, and to always keep the thawed virus, serum samples, and qPCR reagents on ice [1].  
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.2. Fabiana Feitosa-Suntheimer: This protocol can easily be modified to the study antibody-dependent enhancement of other flaviruses, such yellow fever virus, Dengue virus, or West Nile virus, using a panel of patient sera [1].
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.3. Alexander Gold: This technique will be highly useful for carrying out future antibody-dependent enhancement studies in the arbovirus or virology fields. [1]
5.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.4. Sultan Asad: Proper biosafety level 2 personal protection equipment should be used at all times and all viral waste should be decontaminated in 10% bleach for 30 minutes before disposal [1].
5.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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