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Brief Questionnaire:
A.	i) Does your protocol involve microscopy, such as filming a complex dissection or a microinjection technique, which will need to be filmed by JoVE? No

B.	Does your protocol include detailed, step-by-step, descriptions of software usage? Yes 
	(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.)

C.	Which steps of your protocol will viewers benefit most from having filmed?  
	_1.1.2 &1.1.3 / 1.2.1 1.2.3 & 1.2.4 / 2.2-2.5 / 3.2 -3.5
D.	What is the single most difficult aspect of this procedure and what do you do to ensure success?
	1.2.1____  2.2
E.	i) Will the filming need to take place in multiple locations? La Jolla CA and Utrecht the Netherlands. The whole experiment will take place in LA Jolla.
So, unless you've made special arrangements, we're going to film everything in La Jolla.
Robert notes: I’ve discussed this with Nandita Singh and she told me shooting a two locations would not be a problem. I feel that as corresponding author I need to introduce the method and let Ryan should be the demonstrator.

1. Introduction 

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

The overall goal of this miniaturized glycan array is to analyze the specificity and avidity of influenza A virus hemagglutinins. (Intro)

B. Interview (Said by you on camera. Don’t forget to smile!)  

We need to have the authors in La Jolla read these statements.  Robert (RPdV) is in the Netherlands and we shouldn’t put ourselves in a position of not having statements if his footage doesn’t materialize.   We will, of course, use Robert’s interview statements if we get them.
1.1. RPdV: This method can help answer key questions about influenza A virus influenza receptor binding avidity and specificity 
1.2. RPdV: The main advantage of this technique is that within a single assay we can address specificity as well as relative avidity, normally not achieved with conventional glycan arrays and plate based assays.   
This statement below is clearly just for Robert to read, if we should be able to get his interviews.
1.3. RPdeV: Demonstrating the procedure will be Ryan McBride, a technician at the SCRIPPS micro array core facility.
1.3.1. Interview style: Author saying the above 
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.


Protocol (read by voice talent at JoVE):
2. Glycan Preparation and Plate Setup
2.1. This protocol begins with preparations of the glycan samples.  [2.1.1-WID] The base solution for the glycans is a stock printing buffer, which when made should be slowly titrated to a pH of 8.5 [2.1.2-MED] and then given an addition of surfactant. [2.1.3-MED]
2.1.1. Establishing shot
2.1.2. Mixing buffer and titrating to pH 8.5
2.1.3. Adding surfactant to buffer
2.2. Using the prepared printing buffer, dilute the PAA-conjugated glycans to 100 micrograms per mL.  [LM]
2.2.1. Fig 1A – glycans
2.3. Then, dilute the monovalent glycans to 100 micromolar, also in the printing buffer. [MED]
2.3.1. Adding buffer to stock glycans, mixing
2.4. Finally, make working stocks of the amine-functionalized dyes at one micromolar. [MED/TEXT]
2.4.1. Diluting dye to working stock concentration, TEXT: e.g. Atto488-NHS
2.5. Now, load 10 µL of each glycan sample into a well of a 384-well microtiter plate.  This is enough solution to print five slides. [MED] 
2.5.1. Loading each glycan sample into one well of microtiter plate, show a few different glycans being loaded
2.6. Also, transfer 10 µL of the dye marker to 1 well of the printing plate. [MED]
2.6.1. Loading one well with prepared dye solution
3. Printing the Arrays
3.1. Prepare to print the arrays by first positioning the arrayer pins and printing head according to the layout.  In this case, one pin can print all the samples.  The arrays of glycans are printed in blocks of six surrounded by an empty spot on all sides. [LM]
3.1.1. To be provided by the authors - Image of the layout, as specified above
3.2. Put on gloves to handle the slides.  Unpack them [3.3.1-MED] and blow any debris off their surfaces with ultra-high purity Nitrogen gas.  [3.3.2-CU]
3.2.1. Putting on gloves and unpacking a slide
3.2.2. Blowing debris off slide with N2 gas
3.3. Next, position the slides, coated side up, on the arrayer stage. [CU]
3.3.1. Film as written
3.4. Then, program the arrayer.  [MED]
3.4.1. Establish talent interfacing the array control program
3.5. In this case, program 27 spots per visit to the source plate. Three “pre-spots” placed on the non-array area of a poly-L-lysine coated slide are used remove excess liquid at the tip of the pin.  [LM]
3.5.1. To be provided by the authors – SCREEN CAPTURE of the programming or the program for the three spots used to remove the excess liquid from the pin tip
3.6. The other 24 spots per pin visit are used to place six spots in four replicate arrays. Details are provided in the text protocol. [LM]
3.6.1. To be provided by the authors – SCREEN CAPTURE of the programming or the program for the “other 24 spots”
3.7. Now, load the multi-well plates into the printer and start printing the arrays. [WID]
3.7.1. Loading plates and starting printing program
3.8. While printing, make certain that the humidity stays between 55 and 65 percent. [MED]
3.8.1. Talent inspecting active printer, checking the humidity levels
3.9. Pay attention to the appearance of the pre-spots on the poly-L-Lysine coated slides.  [ECU]
3.9.1. Detail of pin pre-spotting on poly-L-Lysine coated slides printing process
3.10. After printing, visually inspect each slide.  [3.10.1-MED] Check for correct alignment of the spots within the Teflon borders, which is vital, and check for the correct number of spotted features. [3.10.2-ECU] 
3.10.1. Talent looking over five slides, using microscope or naked eye
3.10.2. Spots on slide, within borders and correctly aligned – should replicate pattern seen in plan shown in previous steps (3.5-3.6)
4. Humidifying, Numbering and Blocking the Arrays
4.1. To help homogenize the attachment of the dots, [4.1.1-WID] put the printed slides in a 100% humidity chamber with their printed side up, immediately after they are made. [4.1.2-MED]
4.1.1.  Following shot, taking printed slide from location of inspection/printer (3.10) to where humidity chamber is made
4.1.2. loading slides into an assembled humidity chamber
4.2. Use wet paper towels to line a container and a make-shift rack. [4.2.1-CU] Wrap the chamber in plastic to trap in the moisture. [4.2.2-CU]  After half an hour, remove the slides.  [4.2.3-MED]
4.2.1. Detail of interior of chamber with slides loaded
4.2.2. Wrapping the chamber with plastic, starting a timer
4.2.3. Stopping the timer (alarming) and unpacking slides from chamber
4.3. Then, number the slides with a solvent-resistant marker [4.3.1-CU] and store them in a desiccation box, overnight. [4.3.2-MED]
4.3.1. Numbering slides with marker
4.3.2. Loading numbered slides into desiccation box
4.4. The next day, prepare a fresh stock of blocking buffer with vigorous stirring. [4.4.1-WID]  Adjust the pH of 9.2 using concentrated sodium hydroxide. [4.4.2-MED]
4.4.1. Establish talent, appearing different as this is the next day, mixing up a buffer solution
4.4.2. Adding drops of solution to correct the pH, meter reading approaching 9.2
4.5. Then, incubate the slides in the buffer for an hour.  [MED]
4.5.1. Transferring slides from desiccation box to buffer bath, starting a timer
4.6. To remove the block, rinse the slides in double-distilled water. [MED]
4.6.1. Removing slides from bath and rinsing in ddH2O
4.7. Then, transfer the slides to glass staining holders [4.7.1-CU] and load the holders into a swinging plate holder to spin the slides dry at 10 Gs for five minutes. [4.7.2-MED]
4.7.1. Transferring slides into holder
4.7.2. Loading holder into spinner and starting the spin cycle
4.8. Once dry, if needed, store the slides at -20 ºC in sealed plastic bags. [MED]
4.8.1. Spinner slows to stop, then removing holder from spinner and placing holder into a plastic bag
5. Binding and Analyzing the Glycans 
5.1. In preparation, make another humidification chamber, as before. [WID]
5.1.1. Talent wetting towels and preparing supports for chamber
5.2. To detect the immobilized glycans, prepare SNA and ECA biotyinylated lectins at 10 µg per mL in probing buffer [5.2.1-MED] and add 2 µg per mL of Streptavidin-555 to each dilution. [5.2.2-MED]
5.2.1. Making lectins in buffer at specified concentration
5.2.2. Adding Streptavidin-555 to each lectin mixture
5.3. To stain hemagglutinin, make a 20 µg per mL solution of pre-complexed antibody [5.4.1-MED] in blocking buffer at a 4:2:1 molar ratio, as described in the text protocol. [5.4.2-CU]
5.3.1. Adding solutions to pre-complexed antibody mixture
5.3.2. Adding last solution, mixing/capping/labeling tube
5.4. Transfer 20 µL the prepared solutions into wells of a 384-well plate. [5.5.1-MED] 
5.4.1. Adding HA stain and lectins to 3 wells of multi-well plate, on ice
5.4.2. Detail showing which of the wells are loaded.
5.5. [renumbered 5.6, all serial dilutions happen simultaneously] Next, serially dilute the lectins and hemagglutinin-stain one-to-one in their appropriate buffers. [5.5.1-MED] Make 8 dilutions, filling each well with 10 µL of sample and 10 µL of buffer. [5.5.2-CU]
5.5.1. Making lectin (glycan stain) serial dilution series
5.5.2. Making HA-stain serial dilution series
5.6. [renumbered 5.5] Now, incubate the plate on ice for 30 minutes. [CU]
5.6.1. Covering plate, placing on ice, starting timer
5.7. Now, add 8 µL of each dilution to one of the 48 micro-wells on a printed slide. [5.6.1-MED] Then, incubate the prepared slide in the humidification chamber for 90 minutes. [5.6.2-MED]
5.7.1. Adding samples from plate to a slide
5.7.2. Loading humidification chamber and sealing shut
5.8. After 90 minutes, wash the slide while holding it from the edge.  Dip it in PBS-T four times, [5.7.1-MED] then dip it in PBS four times [5.7.2-CU] and finally dip it in deionized water four times. [4.7.3-CU]
5.8.1. Removing slide from chamber and dipping in PBS-T 4x, TEXT: PBS + 0.05% Tween (PBS-T)
5.8.2. Dipping slide in PBS 4x
5.8.3. Dipping slide in H2O 4x
5.9. Now, spin dry the slide, as before. [MED]
5.9.1. Loading dipped slide into rack and proceeding to start dipping series with next slide
5.10. After spin drying, immediately scan the slide. [WID]
5.10.1. Taking holder out of spinner and carrying it to the slide scanner 
6. Slide Scanning and Analysis
6.1. Be sure to carefully load the slide into the scanner [6.1.1- MED] in the correct orientation.  [6.1.2-ECU]
6.1.1. Loading slide into the scanner, 
6.1.2. show orientation of slide
6.2. Using a low laser power of 5 mW, iteratively scan the slides, gradually increasing the gain from 25 to 75%.   While optimizing the scan settings, keep in mind that the fluorophores will bleach out with repeated scans. [LM]
6.2.1. To be provided by the authors – SCREEN CAPTURE of operating slide scanner, setting low laser power and scanning iteratively from 25 to 75 % gain
6.3. Analyze the saved image for binding signals using the associated software. [MED]
6.3.1. Talent loading scan into the analysis software
6.4. An array list can be loaded which has the spotting pattern.   Over-lay it on the scan to help navigate the placement of the grid markers. [LM]
6.4.1. To be provided by authors – SCREEN CAPTURE of overlaying the array pattern on the data and then placing grid markers
6.5. Then, use the software to analyze the spot intensities and save the results as a tab-delimited text file to export into a spreadsheet or other statistical package. [LM]
6.5.1. To be provided by authors – SCREEN CAPTURE of scoring spot intensities and saving data
6.6. Analyze the data by calculating the mean signal intensity minus the background. Take an average of four of the six replicate spots for each sample, leaving out the highest signal and the lowest signal.  [LM]
6.6.1. To be provided by authors – SCREEN CAPTURE of opening saved data in spreadsheet and performing described statistical manipulations, clearly labeled row and column identifiers will help
6.7. Then, produce a line graph of the average mean signal minus the background against the eight protein concentrations. Smooth the resulting line using non-linear regression. [LM]
6.7.1. Fig. 1I

7. Results: Polyacrylamide (PAA) Array Specificity and Discrimination 
7.1. The PAA-Array was used to assess receptor-binding specificity of influenza A virus hemagglutinins. The array included non-sialylated controls in the same micro-wells. Plant lectins with known specificities for the printed compounds were used as positive controls.  The ECA lectin bound to terminal galactose β1-4-linked to N-acetyl-glucosamine, and did not bind to the same compound if the terminal galactose was capped with sialic acid. 
7.1.1. Fig. 2A+B, only show A panel, include all of legend from below panels C+D and X-axis labels
TEXT: ECA (Erythrina cristagalli agglutinin)
7.2. To test alpha-2-6 linked sialic acid, the SNA lectin was used.  As expected, SNA only bound to alpha-2-6 linked sialic acids, but with notable differences in affinity for PAA-linked versus non-PAA-linked di-LacNAc repeats. 
7.2.1. [bookmark: _GoBack]Fig 2A+B, include all of legend from below panels C+D and x-axis labels
TEXT: SNA (Sambuca nigra agglutinin)
7.3. Next, an H5-hemagglutinin derived from A/Vietnam/1203/04 virus, which only recognizes alpha-2-3 linked sialic acids, was tested.  The binding profile of the H5-hemagglutinin showed the expected specificity, with a higher avidity for the PAA-linked structures.
7.3.1. Fig. 2C+D, only show 2C panel, show all of legend
7.4. Finally, the H1-hemagglutinin from a human seasonal H1N1 strain was tested.  As expected, this hemagglutinin only bound to alpha-2-6 linked sialic acid-containing structures.
7.4.1. Fig. 2C+D

8. Conclusion (said by authors on camera)

We need to have members of the lab in La Jolla read these statements.  Robert (RPdV) is in the Netherlands and we shouldn’t put ourselves in a position of not having conclusion statements if his footage doesn’t materialize.
8.1. RPdV: After watching this video, you should have a good understanding of how to create and analyze miniaturized focused glycan arrays.
8.2. RPdV: Once mastered, this technique can reveal the specificity and avidity of influenza viruses within a single assay.
8.3. RPdV: This technique will greatly enhance efficiency and reduces the consumption of precious biologicals.
8.4. RPdV: After its development, this technique can be totally robotized and applied to other glycan binding proteins using the same or other small sets of glycans to be imprinted.
8.5. RPdV: Don't forget that working with sensitive printing and scanning equipment must be done with great care. Handling glass slides should always be done with gloves.

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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