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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy N
2. Does your protocol demonstrate software usage? Y
3. Which steps from the protocol section below are the most important for viewers to see? 
Authors: You may list 4-6 step numbers from the Protocol section below, not entire sections.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
Authors: You may list 1-2 steps numbers from the Protocol section below, not one section.
5. Will the filming need to take place in multiple locations (greater than walking distance)? 
No


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

REQUIRED Interview Statements:

1.1. Phil Felgner: The influenza antigen microarray allows the simultaneous measurement of multiple antibody isotypes against more than 300 strains of influenza from a small sample volume of just 40 microliters [1].

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

1.2. Rie Nakajima: The microarray facilitates a high-throughput measurement of the breadth of influenza antibodies across the antigenic landscape of influenza strains [1].

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

OPTIONAL Interview Statements:

1.3. Saahir Khan: By characterizing influenza antibodies in more detail than has been previously possible, this microarray can help determine why certain people develop an influenza infection and others do not [1].

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

1.4. Phil Felgner: The antigen microarray technique developed in our laboratory has been applied to 35 different pathogens, allowing the measurement of antibodies to 60,000 antigen targets from 50,000 serum specimens to date [1].

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

1.5. Aarti Jain: Having taught this technique through in-person workshops, we have found that being able to visually demonstrate the technique is crucial to its understanding and performance [1].

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

Introduction of Demonstrator statement:

1.6. Phil Felgner: Demonstrating the procedure with Aarti Jain and Omid Taghavian, will be Al Jasinskas and Rafael de Assis, project scientists from our laboratory [1][2]. 

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.6.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera

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

1.7. Procedures involving human clinical specimens have been approved by the Institutional Review Board (IRB) at the University of Maryland where these samples were collected, and by the Institutional Biosafety Committee at University of California Irvine where these samples are being analyzed.


Section - Protocol
2. Antigen Microarray Printing
2.1. To print antigens using a microarray printer [1-TXT], select a printer with low volume microarray spotting pins [2] that can aspirate the antigens from a 384-well source place into the sample channel [3] and deposit the antigens via direct contact and capillary action onto 16-pad nitrocellulose-coated glass slides [4]. NOTE: Videographer indicated that a plate was used in [4]. However, authors did not update the VO.
2.1.1. [bookmark: _GoBack]WIDE: Talent approaching printer TEXT: See text for antigen preparation details
2.1.2. Shot of microarray pins
2.1.3. Shot of source plate
2.1.4. Shot of nitrocellulose-coated slides Videographer NOTE: New shot. Plate was used. Consult with author for VO 

2.2. In the printing software, enter the number of sample plates that will be used in the Number of Plates text box and select the plate type that will be used for the analysis [1]. 

2.2.1. SCREEN: FluArray Printing: 01:08-01:25

2.3. Select a pin configuration [1] and set the origin offsets to the distances between the slide origin and the location where the printing pins will start printing on the slides [2].

2.3.1. SCREEN: FluArray Printing: 01:30-01:37
2.3.2. SCREEN: FluArray Printing: 01:50-02:03

2.4. Under the Array Design tab, define the size and shape of the arrays [1] and select the parameters for how the printing pins will pick up and dispense the samples [2].

2.4.1. SCREEN: FluArray Printing: 02:16-02:27
2.4.2. SCREEN: FluArray Printing: 02:28-03:13

2.5. Configure the pin cleaning and blotting protocols [1] and define the sequence in which the sample blocks are printed onto the slides. The array software will construct an annotated grid index file to describe the arrangement of antigens within each microarray [2].

2.5.1. SCREEN: FluArray Printing: 03:44-03:54
2.5.2. SCREEN: FluArray Printing: 04:14-04:32
2.5.3. Added shot: printer running. Videographer NOTE: Consult with author for VO. Only 1 take
2.5.4. Added shot: Zoom in on slides. Videographer NOTE: Consult with author for VO.

2.6. After programming the printing software with the desired protocol, start the print run [1].

2.6.1. Shot of printer in action

2.7. When completed, place un-probed microarray slides in a lightproof box in a desiccator cabinet at room temperature [1]. 

2.7.1. Talent placing box into cabinet

3. Probe Sera Microarray Incubation

3.1. To probe sera for antibodies on the microarray, use clips to attach the microarray slides pad side-up onto the probing chambers [1-TXT] and place the chambers in the frames [2].

3.1.1. WIDE: Talent clipping slide(s) to chamber TEXT: Caution: Do not touch microarray pad with hands or instruments
3.1.2. Talent placing chamber into frame
3.2. Omid Taghavian:  Be careful when assembling the slides, as they are easily broken, and check for any leakage after rehydration. If necessary, disassemble and reassemble the slides to fix leaks [1].

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

3.3. Rehydrate the slides with 100 microliters of filtered blocking buffer per well [1-TXT] and dilute the sera at a 1:100 ratio in 100 microliters of blocking buffer per sample [2].

3.3.1. Talent adding buffer to well, with buffer container visible in frame TEXT: See text for all solution preparation details Videographer NOTE: DNU take 1.
3.3.2. Serum being added to 96-well plate, with serum and buffer containers visible in frame

3.4. Then incubate the rehydrated microarray slides and the diluted sera for 30 minutes at room temperature and 100-250 rotations per minute on an orbital shaker [1]. 

3.4.1. Talent placing slide(s) onto shaker, with serum plate already on shaker visible in frame

3.5. At the end of the incubation, use pipette tips connected to a vacuum line with a secondary collection flask to carefully aspirate the blocking buffer from the corner of each chamber without touching the pads [1] and immediately add the diluted sera to the pads without allowing the pads to dry [2].

3.5.1. 10-12 s buffer being aspirated from chamber(s)
3.5.2. Serum being added to pad

3.6. Then place the covered frames in trays containing moist paper towels sealed to maintain humidity [1] and incubate the frames overnight at 4 degrees Celsius on a rocking shaker [2].

3.6.1. Frame(s) being placed into tray
3.6.2. Shot of tray on shaker

4. Quantum-Dot-Conjugated Secondary Antibody Labeling

4.1. For quantum-dot-conjugated secondary antibody labeling, carefully aspirate the sera as just demonstrated [1] and rinse the slides with three washes in 100 microliters of fresh T-TBS (T-T-B-S) buffer per well [2] for 5 minutes each on an orbital shaker [3].

4.1.1. WIDE: Talent aspirating serum Videographer NOTE: DNU take 1.
4.1.2. T-TBS being added to well, with T-TBS container visible in frame Videographer NOTE: DNU take 1.
4.1.3. Added shot: Talent placing frames onto shaker Videographer NOTE: Consult with authors for VO.

4.2. The slides are then incubated with a mixture of quantum-dot conjugated secondary antibodies and then washed 3 times as described in the protocol, using the same technique as just demonstrated.

4.3. After the last wash, carefully remove the slides from the chambers [1] and gently rinse the slides with filtered double-distilled water [2] and then place each slide in a 50-milliliter tube [3].

4.3.1. Slide(s) being removed
4.3.2. Slide(s) being washed
4.3.3. Talent placing slide into tube

4.4. Then dry the slides by centrifugation [1-TXT].

4.4.1. Talent placing tube(s) into centrifuge TEXT: 10 min, 500 x g, RT

5. Antibody Binding Capture 

5.1. To acquire images of the microarray slides, first turn on the portable imager and carefully place the slide to be imaged face down into the slide holder in the imaging chamber [1].

5.1.1A Added shot: loading machine. Videographer NOTE: Consult with authors for VO.
5.1.1. Talent placed slide into imaging chamber

5.2. Open the imaging software [1] and, under the Configure Imager tab, select the appropriate slide configuration [2].

5.2.1. WIDE: Talent opening software, with monitor visible in frame
5.2.2. SCREEN: FluArray Image Capture: 00:57-01:05

5.3. Under the Image Control tab, select the appropriate fluorescent channel, and adjust the exposure and acquisition times depending on the reactivity of the sera [1].

5.3.1. SCREEN: FluArray Image Capture: 01:10-01:15

5.4. Then click Capture to start the image acquisition [1].

5.4.1. SCREEN: FluArray Image Capture: 01:30-01:38

5.5. At the end of the acquisition, use the grids oriented on the fiducial markers to detect the array spots [1].

5.5.1. SCREEN: FluArray Image Capture: 02:49-02:56

6. Antibody Binding Quantification

6.1. To measure the spot intensity, in the File Info panel, upload the .gal file [1] and specify the folder where the analysis output files are to be saved in the Analysis Options section [2].

6.1.1. WIDE: Talent uploading file, with monitor visible in frame
6.1.2. SCREEN: FluArray Image Capture: 00:30-00:38

6.2. Under the Image Control tab, open one of the acquired images to be quantified and select Auto [1]. 

6.2.1. SCREEN: FluArray Image Capture: 00:44-00:59

6.3. In the Array Analysis section, create a fiducial template as instructed by the software [1].

6.3.1. SCREEN: FluArray Image Capture: 01:00-01:05 

6.4. Click Batch Analysis to select the folder that contains the images to be quantified and select the fiducial template that was just created. The software will analyze each image and quantify the spot intensity [1]. 

6.4.1. SCREEN: FluArray Image Capture: 01:13-01:40

6.5. Then analyze the raw data to compare the antibody binding across antigens and across serum specimens [1]. 

6.5.1. SCREEN: FluArray Image Capture: 02:01-02:10


Section – Results
7. Results: Representative Influenza Antigen Microarray Analysis 
7.1. In this representative study, the secondary antibodies used [1] were goat anti-human IgG (I-G-G) conjugated to quantum dot emitting at 800 nanometers [2] and goat anti-human IgA (I-G-A) conjugated to quantum dot emitting at 585 nanometers [3] for multiplex detection of IgG and IgA antibodies, respectively [4].
7.1.1. LAB MEDIA: Figure 2 antibody schematic
7.1.2. LAB MEDIA: Figure 2 antibody schematic: JoVE Video Editor please emphasize GAH 1gG-Q800
7.1.3. LAB MEDIA: Figure 2 antibody schematic: JoVE Video Editor please emphasize GAH 1gA-Q585
7.1.4. LAB MEDIA: Figure 2 antibody schematic

7.2. In the resulting heat map, only the clinically relevant subtypes with high representation were labeled to save space [1], with the plus-sign denoting all of the remaining subtypes of a higher number [2].

7.2.1. LAB MEDIA: Figure 4A: JoVE Video Editor please add/emphasize H1, H3, HA-B, N1, N2, NA-B texts and arrows
7.2.2. LAB MEDIA: Figure 4A: JoVE Video Editor please add/emphasize H5+ and N3+ texts

7.3. Serum IgA and IgG were grouped by their hemagglutinin [1] and neuraminidase molecular forms and subtypes [2] to demonstrate the high specificity of the hemagglutinin head group antibodies for the clinical subtypes [3] and the high cross-reactivity of whole hemagglutinin [4] and trimerized whole hemagglutinin antibodies with the inclusion of the stalk region [5].

7.3.1. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize head, whole, and trimerized whole HA sections of both graphs
7.3.2. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize NA sections of both graphs
7.3.3. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize head HA section of both graphs
7.3.4. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize whole HA section of both graphs
7.3.5. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize trimerized whole HA section of both graphs



Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Saahir Khan: Influenza antibody responses measured on the microarray can be confirmed by traditional techniques, including hemagglutination inhibition and microneutralization assays [1].
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
8.2. Saahir Khan: This technique has produced insights into the subtype specificity of antibodies to the influenza head group and the relative importance of IgA and IgG antibodies to influenza susceptibility [1].
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
8.3. Rie Nakajima: While none of the materials are extremely hazardous, all human serum samples should be handled in accordance with institutional biosafety protocols [1].
8.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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