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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_No______  
Can you record movies/images using your own microscope camera? (Y/N)_________  
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) Yes, we will scan a microarray slide using a LI-COR odyssey scanner. We will also analyze the results using software (PEPSLIDE) from the company that manufactured the microarray slide.

1. 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.) __ Viewers will benefit from watching how to handle the microarray to avoid background signal and scratching of its printed surface as well as installing in the incubation tray. In addition the microarray scanning step will benefit them.  
2.1, 2.2, 2.3, 2.4, 3.3, 6.4
 
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.) In general the most difficult aspect is to handle the high-density peptide microarray slide to avoid background issues, and scratching the peptide surface with printed peptides. The critical steps are section 2 and 6.1.

E.  Location: Will the filming need to take place in multiple locations? (Y/N) Yes. If yes, how far apart are the locations? 3 different locations:
- The biosafety Level 2 lab and bench lab are in the same building.
- The lab to use a computer to analyze the results. 
- Room with the LI-COR Odissey scanner is in a different building at 0.4 miles from our lab. 

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. Experimental Goal: (read by voice talent at JoVE)

The overall goal of this experiment is to identify Zika-virus specific peptides for use in a diagnostic assay to detect anti-Zika antibodies.  This is critical as the virus disappears from blood in approximately 10 days while antibodies persist for years (Intro).

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Dan: This method allows for antigen and epitope discovery through utilizing a microarray of the entire Zika-proteome to identify peptides that capture the IgM and IgG antibodies in a serum sample [1-MED].
1.1.1. Dan speaks toward the camera, interview style.
1.2. Dan: The main advantage in detecting both early IgM and later IgG antibodies is to provide the clinician a timeline of the infection [1-MED]. 
1.2.1. Dan speaks toward the camera, interview style.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Maite: While this protocol provides insight into the course of ZIKV infection, it can be applied to other pathogens using a microarray specific for that pathogen if its protein sequence is known [1-MED].
1.3.1. Maite speaks toward the camera, interview style.

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at New York University Langone Medical center, IRB # H10-01894 [1-Title Card].
1.4.1. Title Card










Protocol: (read by voice talent at JoVE)
2. Installing the ZIKV High-density Peptide Microarray Slide in a Specific Incubation Tray 
2.1. Handle the glass slide by the edges using powder-free gloves.  The glass slide dimensions are 75.4 millimeters by 25.0 millimeters and 1 millimeter thick [1-MED-over the shoulder].  Place the slide in the incubation tray with the microarray surface facing up [2-CU]. Fill the empty slide holders with blank slides to prevent the microarray slide from breaking.
2.1.1. Talent picks up the slide by the edges using powder-free gloves and displays it to the camera.
2.1.2. [bookmark: _GoBack]Slide as talent places it into the incubation tray with the microarray surface facing up.  Note to video editor: Authors inserted new VO script but did not specify if they shot a separate shot of this action or if it is contained in 2.1.2 or if it was filmed at all.
2.2. Place the glossy side of the seal facing downwards onto the microarray printed surface [1-MED-over the shoulder].  To ensure a good position, overlap the screw holes of the seal and the base plate [2-ECU].
2.2.1. Talent places the glossy side of the seal facing downwards onto the microarray printed surface.  Continue action in next shot.
2.2.2. Slide with seal as talent overlaps the screw holes of the seal and base plate.
2.3. Place the upper part of the tray onto the seal to create a microarray chamber [1-CU].
2.3.1. Microarray chamber as talent places the upper part of the tray onto the seal.
2.4. Secure the slide in the tray by equally tightening the thumbscrews one after another, by hand, in an alternating pattern.  Start from the upper left and proceed to the lower right [1-MED-over the shoulder].  Place the lid on the incubation tray [2-MED].
2.4.1. Talent secures the slide in the tray by equally tightening the thumbscrews one after another by hand in an alternating pattern starting from the upper left followed by lower right.
2.4.2. Talent places the lid on the incubation tray.
3. Background Interaction Detection: Staining the Microarray with Secondary Antibodies
3.1. Maite: Careful handling of the microarray is essential to avoid scratching the microarray surface.  Solutions are added to, and then removed from, the corner of the microarray chamber.  Drying the microarray is also important to provide a good scanned image [1-MED].
3.1.1. Maite speaks toward the camera, interview style.
3.2. Incubate the microarray with 2000 microliters of standard buffer per microarray for 15 minutes at room temperature on an orbital shaker at 140 rpm [1-MED-TXT].
3.2.1. Talent places the microarray into an orbital shaker.  TEXT Overlay: See text for standard buffer 
3.3. Remove the standard buffer by aspirating with a pipette from the corner of the microarray chamber [1-ECU].  Then, block the microarray with the blocking buffer for 60 minutes at room temperature on an orbital shaker at 140 rpm [2-CU-TXT].
3.3.1. Microarray chamber as talent aspirate the standard buffer with a pipette from the corner.
3.3.2. Microarray shakes on an orbital shaker.  TEXT Overlay: Use 2,000 μL/microarray
3.4. Remove the blocking buffer by aspirating from the corner of the microarray chamber with a pipette [1-MED-over the shoulder].
3.4.1. Talent removes the blocking buffer with a pipette from the corner of the microarray chamber.
3.5. Add anti-human IgM fluorochrome conjugated secondary antibody, diluted 1 to 5,000 in the staining buffer, to the microarray [1-CU-TXT].  Then, incubate the microarray for 30 minutes at room temperature in the dark on an orbital shaker at 140 rpm [2-MED].
3.5.1. Talent adds the secondary antibody to the microarray.  Use labeled containers.  TEXT Overlay: Staining buffer = 10% blocking buffer in standard buffer 
3.5.2. Talent places the covered microarray onto the orbital shaker.  
3.6. Use a pipette to remove the secondary antibody by aspirating from the corner of the microarray chamber [1-CU].
3.6.1. Microarray as talent removes the secondary antibody from the corner of the chamber.
3.7. Wash the microarray for 1 minute with 2000 microliters of standard buffer per microarray at room temperature on an orbital shaker at 140 rpm [1-MED-over the shoulder].  Remove the standard buffer using the demonstrated technique, and repeat the wash two times [2-MED].
3.7.1. Talent places the microarray with the standard buffer onto the orbital shaker.
3.7.2. Talent removes the standard buffer by aspirating with a pipette from the corner of the microarray chamber.
3.8. Next, immerse the slide twice into 200 milliliters of a freshly prepared dipping buffer [1-CU-TXT]. 
3.8.1. Slide as talent immerses it into the dipping buffer.  TEXT Overlay: Dipping buffer = 1 mM Tris (pH 7.4)
3.9. Dry the microarray carefully, for approximately 1 minute, by aspirating excess fluid very carefully from the top to the bottom of the slide without touching the slide surface [1-ECU].  Analyze the slide in a microarray scanner reader as demonstrated later in this video [2-MED-over the shoulder]. 
3.9.1. Microarray as talent aspirates excess fluid from the top to the bottom of the slide without touching the slide surface.
3.9.2. Talent places the slide into a microarray scanner reader.
4. Exposure of the Microarray to Host Serum
4.1. Inactivate the serum sample at 56 degrees Celsius for 30 minutes [1-MED].  Then, centrifuge the sample at 16,000 rcf for 5 minutes at 4 degrees Celsius.  Keep the sample at 4 degrees Celsius until use [2-MED-over the shoulder].
4.1.1. Talent places the serum samples at 56 degrees Celsius.
4.1.2. Talent places the sample into the centrifuge, shuts lid and starts the run. 
4.2. Then, incubate the microarray with the staining buffer for 15 minutes at room temperature on an orbital shaker at 140 rpm [1-CU].
4.2.1. Microarray with the staining buffer rotating on the orbital shaker.  
4.3. Remove the staining buffer by aspirating from the corner of the microarray chamber with a pipette [1-MED-over the shoulder].
4.3.1. Talent removes the staining buffer by aspirating with a pipette from the corner of the chamber.
4.4. Dilute the serum sample in staining buffer starting with a 1 to 1,000 dilution [1-CU].  Incubate the diluted sample with the microarray overnight at 4 degrees Celsius, on an orbital shaker at 140 rpm [2-MED].
4.4.1. Serum sample as talent dilutes in staining buffer.
4.4.2. Talent places the microarray with the diluted sample on the orbital shaker and starts it rotating.
4.5. Remove the diluted serum sample using the demonstrated technique [1-CU].  Then wash the microarray, three times, as before [2-MED-over the shoulder].
4.5.1. Microarray chamber as talent aspirates it with a pipette from the corner.
4.5.2. Talent washes the microarray. 
5. Staining with Secondary Antibodies and Labeled Control Antibodies
5.1. Dilute the secondary antibody in the staining buffer [1-MED].  Use anti-human IgM fluorochrome conjugated antibody or anti-human IgG fluorochrome conjugated antibody at a dilution of 1 to 5,000 in staining buffer [2-CU].
5.1.1. Talent dilutes the secondary antibody in staining buffer.  Use labeled containers.  Continue action in next shot.
5.1.2. Reagent tubes as talent dilutes the secondary antibody 1 to 5,000 in staining buffer using anti-human IgM fluorochrome conjugated antibody or anti-human IgG fluorochrome conjugated antibody. Author note: Shots 5.1.1 and 5.1.2 were combined.
5.2. Then, mix the control labeled antibody at a dilution of 1 to 1,000 in staining buffer with the diluted secondary antibody [1-MED-over the shoulder-TXT]. 
5.2.1. Talent mixes the control labeled antibody at a dilution of 1 to 1,000 in staining buffer with secondary antibody previously diluted in staining buffer.  TEXT Overlay: Control antibody = Monoclonal anti-HA fluorochrome conjugated
5.3. Incubate with the microarray for 30 minutes at room temperature, in the dark, and on an orbital shaker at 140 rpm [1-MED].
5.3.1. Talent places the microarray on the orbital shaker and starts it shaking. 
5.4. Remove the mix of diluted secondary and labeled antibodies by aspirating from the corner of the microarray chamber with a pipette [1-CU].  Then, wash the microarray three times with standard buffer.  Each wash is for 1 minute on an orbital shaker at 140 rpm [2-MED-over the shoulder].
5.4.1. Microarray chamber as talent removes the mixture with a pipette from the corner of the chamber.
5.4.2. Talent adds standard buffer to the microarray from a labeled container.
5.5. Finally, remove the washing buffer from the microarray chamber, as before [1-MED].
5.5.1. Talent removes the washing buffer by aspirating with a pipette from the corner of the chamber.
6. Microarray Scanning, Analysis and Storage 
Editors, please use a zoom bubble to highlight the action being performed in the SCREEN capture movies.
6.1. To perform microarray scanning, immerse the slide, twice, into 200 milliliters of freshly prepared dipping buffer [1-CU].
6.1.1. Slide as talent immerses it in freshly prepared dipping buffer.  
6.2. Dry the microarray for around 1 minute by very carefully aspirating from the top to the bottom of the slide without touching the slide surface [2-ECU].
6.2.1. Slide as talent aspirates the top to the bottom of the slide without touching the slide surface.  
6.3. Scan the microarray following the instructions of the scanner.  Place the slide onto the scanner with the printed surface facing up [1-MED].
6.3.1. Talent places the slide onto the scanner with the printed surface facing up. 
6.4. Create a new project and select the scanning area.  Set scanner parameters with a resolution of 21 microns, an intensity of 7.0 for both the 700 and 800 nanometer channels, a scanning quality of medium, and an offset of 0.8.  Acquire and save the scanned raw image as a 16-bit grayscale TIFF file format [1-SCREEN].
6.4.1. 56784_Sabalza_SCREEN_6.4.1: Screen capture movie as talent creates a new project and selects the scanning area.  Talent sets the scanner parameters with a resolution of 21 microns, an intensity of 7.0 for both the 700 and 800 nanometer channels, a scanning quality of medium and an offset of 8.0.  Talent acquires and saves the scan raw image as a 16-bit grayscale TIFF file format
6.5. To analyze the data, open the raw image.  Then, open the array grid file.  Align the array grid to the scan image with the computer’s mouse or keyboard arrow keys.  Select “Quantify Selection” in the specific software, which creates a readout file that contains the signal intensity for each spot, the background value, and the corresponding peptide sequence [1-SCREEN]. 
6.5.1. 56784_Sabalza_SCREEN_6.5.1: Screen capture movie as talent opens the raw image and then the array grid file.  Talent aligns the array grid to the scan image with the computer’s mouse or keyboard arrow keys.  Then, talent selects “Quantify Selection” in the specific software.  If possible, talent displays the readout file that contains the signal intensity for each spot, the background value, and the corresponding peptide sequence
6.6. Finally, store the microarray sealed in the dark at 4 degrees Celsius under oxygen free nitrogen or argon gas [1-MED].
6.6.1. Talent places the microarray sealed in the dark at 4 degrees Celsius under oxygen free nitrogen or argon gas.
7. Results: Peptide Microarray Scanned Images and Representative Zika Virus Epitope Consensus Sequence Reacting with IgM in the Host Serum Sample
7.1. Shown here is the raw fluorescence image of staining the microarray with anti-human IgG after incubating with a specific Zika virus serum sample diluted 1 to 250 [1-LM].  HA control peptides frame the microarray [2-LM].  Peptides that react strongly to IgG are shown in zoom panels [3-LM].
7.1.1. 56784_Figure 2A – Authors, please provide a version of figure 2A by itself without the A label.
7.1.2. 56784_Figure 2A – Editors, please highlight the area around the edge of the large rectangle, denoted by a dashed red line.
7.1.3. 56784_Figure 2A – Editors, please zoom into the inset and highlight the square surrounded by a yellow dashed line.
7.2. Similarly, shown here is a raw fluorescence image of staining the microarray with anti-human IgM after incubating with a specific Zika virus serum sample diluted 1 to 250 [1-LM].  Again, the HA control peptides frame the microarray [2-LM].  Peptides that react strongly to IgM are shown in the zoom panel [3-LM].
7.2.1. 56784_Figure 2B – Authors, please provide a version of figure 2B by itself without the B label.
7.2.2. 56784_Figure 2B – Editors, please highlight the area around the edge of the large rectangle, denoted by a dashed red line.
7.2.3. 56784_Figure 2B – Editors, please zoom into the inset and highlight the squares surrounded by white lines.
7.3. Shown here is a representative Zika Virus epitope consensus sequence reacting with IgM in the host serum sample peptides [1-LM].  Peptides from the epitope consensus sequence are highlighted in red… [2-LM] and the peptide with the highest fluorescence intensity is marked in bold [3-LM].
7.3.1. 56784fig3large  
7.3.2. 56784fig3large – Editors, please highlight the red-highlighted letters.
7.3.3. 56784fig3large – Editors, please highlight the longest and darkest bar on the right bar graph along with the corresponding sequence.  
8. Conclusion (said by authors on camera)

8.1. Maite: After watching this video, you should have a good understanding of how to process a high-density peptide microarray [1-MED].
8.1.1. Maite speaks toward the camera, interview style
8.2. Maite: Once mastered, this technique can be done in 24 hours if it is performed properly.  While attempting this procedure, it’s important to remember to carefully handle the microarray to avoid scratching the microarray surface [1-MED]. 
8.2.1. Maite speaks toward the camera, interview style
8.3. Maite: Following this procedure, other methods like ELISA or a surface plasmon resonance binding assay can be performed to determine if the identified peptides bind specifically to the Zika virus and not to other flavivirus, including the Dengue virus [1-MED].
8.3.1. Maite speaks toward the camera, interview style
8.4. Maite: After its development, this technique will pave the way for researchers in the field of diagnostics for the discovery of diagnostic peptides in serum and saliva specimens [1-MED]. 
8.4.1. Maite speaks toward the camera, interview style
8.5. Maite: Don't forget that working with infectious agents as the Zika virus can be extremely hazardous and precautions such as heat-inactivating the serum sample and working in biosafety Level 2 facilities should always be taken while performing this procedure [1-MED].   
8.5.1. Maite speaks toward the camera, interview style
   

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.
LAB MEDIA (LM):
56784_Figure 2A – Authors, please provide a version of figure 2A by itself without the A label.
56784_Figure 2B – Authors, please provide a version of figure 2B by itself without the B label.
56784fig3large  

SCREEN Capture Movies:
56784_Sabalza_SCREEN_6.4.1: Screen capture movie as talent creates a new project and selects the scanning area.  Talent sets the scanner parameters with a resolution of 21 microns, an intensity of 7.0 for both the 700 and 800 nanometer channels, a scanning quality of medium and an offset of 8.0.  Talent acquires and saves the scan raw image as a 16-bit grayscale TIFF file format
56784_Sabalza_SCREEN_6.5.1: Screen capture movie as talent opens the raw image and then the array grid file.  Talent aligns the array grid to the scan image with the computer’s mouse or keyboard arrow keys.  Then, talent selects “Quantify Selection” in the specific software.  If possible, talent displays the readout file that contains the signal intensity for each spot, the background value, and the corresponding peptide sequence

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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