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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  

Can you record movies/images using your own microscope camera? (Y/N)____Y, images_____  

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)___Y_____ 

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.) _____2.1, 3.8, 3.9, 4.2, 4.3, 4.4___.
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.) ______2.1, 3.8_____________________
E.  Location: Will the filming need to take place in multiple locations? (Y/N) ___Y____

 If yes, how far apart are the locations? 

· 1 location in Moscow but JoVE does not have a filming team in Russia. (they will provide a short video to cover 2.1)
· 2 locations in Barcelona, Spain (separated by 6.5 km).
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 protocol is to study the profile of circulating anti-glycan antibodies in the serum of small animals using a printed glycan array-based technology. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Sara Olivera-Ardid: We anticipate that this approach may bring in the early diagnosis and derived treatment in some of the pathological conditions where antibodies directed to glycan structures play an important role [1-MED].
1.1.1. Sara speaks towards the camera, interview style. 
1.2. Sara Olivera-Ardid: The main advantage of this technique is the possibility to measure, in the same experimental setting, hundreds of glycan targets with very high sensitivity, using a minimal amount of sample [1-MED].
1.2.1. Sara speaks towards the camera, interview style.
Authors, one of the introduction statements was edited to meet the 30 word limit.
Protocol: (read by voice talent at JoVE)
2. Glycochips Production
2.1. To prepare the microarray, use a non-contact robotic arrayer.  Print 6 replicates of 50 milliMolar glycans and 10 micrograms per milliliter polysaccharides in 300 milliMolar PBS, pH 8.5, onto N-hydroxysuccinimide (pronounced as “N hahy-drok-si suhk-sin-im-ahyd”)-derivatized glass slides [1-LM-TXT].  
2.1.1. Printing.mov - Video of the Non-contact robotic arrayer as it prepares the microarray.  TEXT Overlay (as first sentence is narrated): Drop volume ~ 900 pL
2.2. Each slide contains 4 different blocks of sub-arrays repeated 6 times [1-LM].  Every single sub-array is formed by 112 different glycan spots, including controls [2-LM-TXT].
2.2.1. 57662_Bello-Gil_Figure1A – Authors, please provide a separate, high resolution version of figure 1A without the “A” label.  Editors, as “4 different blocks of sub-arrays” is narrated, please highlight the four colored rectangles in the top right corner of the slide.
2.2.2. 57662_Bello-Gil_Figure1B – Authors, please provide a separate, high resolution version of figure 1B without the “B” label.  TEXT Overlay: 8 rows × 14 columns
2.3. Incubate the slides in a moisture box at room temperature for 1 hour [1-MED-TXT].
2.3.1. Talent places the slides into the moisture box at room temperature.  TEXT Overlay: Relative humidity ~70%
2.4. To block the microarrays, incubate the slides for 1.5 hours with blocking buffer at room temperature [1-CU-TXT].  Then, wash the glycochip with ultrapure water and dry it by air [2-MED-over the shoulder-TXT].
2.4.1. Slides as talent places them into blocking buffer.  TEXT Overlay: See text for blocking buffer 
2.4.2. Talent washes the glycochip with ultrapure water and dries it by air.  TEXT Overlay: See text for Glycochip quality control 
3. Glycan Array Technique
3.1. Prepare Buffer-1 through Buffer-4 as described in the text protocol [1-MED-over the shoulder].
3.1.1.  Talent places the labeled and prepared Buffer-4 next to labeled and prepared Buffers 1,2 and 3.
3.2. To prepare the glycochips and samples, put the storage box with the slides on the table until they reach room temperature [1-MED].
3.2.1. Talent places the storage box with the slides on the table.
3.3. Open the box, and transfer the glycochip into the incubation chamber, which should be already conditioned with wet filter paper to keep the humidity constant inside the chamber [1-CU]. 
3.3.1. Box as talent opens it, takes out the glycochip and places it in the incubation chamber already conditioned with wet filter paper.
3.4. Meanwhile, dilute the mice serum with Buffer-1 in 1.5 milliliter tubes [1-MED-TXT]. Homogenize the serum solution for 5 seconds with a vortex mixer [2-CU].
3.4.1. Talent dilutes the mice serum with Buffer-1 in 1.5 mL tubes.  TEXT Overlay: Dilute the mice serum 1:20
3.4.2. Serum solution as talent homogenizes it with a vortex mixer.
3.5. After the homogenization, incubate the diluted serum at 37 degrees Celsius for 10 minutes in a water bath to avoid immunoglobulin aggregation [1-MED-over the shoulder].  Then, centrifuge the tubes for 3 minutes at 10,000 x g and 25 degrees Celsius [2-MED].  Collect the supernatant and discard any precipitated material [3-CU].
3.5.1. Talent places the diluted serum into the water bath.
3.5.2. Talent places the sample into the centrifuge, shuts lid and starts run.
3.5.3. Sample as talent collects the supernatant and discards the precipitated material.
3.6. Place the glycochip carefully in the incubation chamber [1-MED-over the shoulder].  Incubate it for 15 minutes at 25 degrees Celsius with 1 milliliter of Buffer-3 to eliminate any residual material on the surface of the glycochip [2-CU].
3.6.1. Talent places the glycochip carefully in the incubation chamber.
3.6.2. Glycochip as talent pipettes 1 mL of Buffer-3 onto it.  
3.7. Hold the glycochip in a vertical position and rewash it with some drops of Buffer-3 using a plastic Pasteur pipette [1-MED].  Then, carefully remove the buffer from the glycochip surface using filter paper [2-CU].
3.7.1. Talent holds the glycochip in a vertical position and rewashes it with some drops of Buffer-3 using a plastic Pasteur pipette.  Use labeled containers.
3.7.2. Glycochip as talent carefully removes the buffer from the surface using filter paper.
3.8. Place the glycochip back into the incubation chamber [1-MED-over the shoulder].  Spread the diluted serum sample over the glycochip surface using a micropipette.  Ensure that all dry area of the glycochip surface is covered by the diluted serum sample using the tip of the pipette [2-CU].
3.8.1. Talent places the glycochip back into the incubation chamber.
3.8.2. Glycochip as talent spreads the diluted serum sample using a micropipette and ensures that all dry area of the glycochip surface is covered by the diluted serum sample using the tip of the pipette.
3.9. Incubate with orbital agitation at 37 degrees Celsius for 1.5 hours [1-MED-over the shoulder-TXT].  Following incubation, remove any excess sample and immerse the glycochip for 5 minutes in Buffer-3 at 25 degrees Celsius [2-CU].    
3.9.1. Talent places the glycochip in the incubation chamber onto the orbital shaker.  TEXT Overlay: 30 rpm
3.9.2. Glycochip as talent removes any excess sample and immerses it in Buffer-3.
3.10. Pass the glycochip to a container with Buffer-4 and finally, wash the glycochip with ultrapure water [1-MED-over the shoulder-TXT].  Centrifuge the glycochip for 1 minute at 175 x g and 25 degrees Celsius to remove the liquid [2-MED].
3.10.1. Talent passes the glycochip from a labeled container holding Buffer-4 to a labeled container holding ultrapure water.  TEXT Overlay: 5 minutes each wash
3.10.2. Talent places the glycochip into the centrifuge, shuts the lid and starts the run.
3.11. After placing the glycochip back into the incubation chamber, spread a solution of goat anti-mouse conjugated to biotin over the glycochip surface [1-CU-TXT].  Incubate with orbital agitation at 37 degrees Celsius for 1 hour [2-MED-over the shoulder].
3.11.1. Glycochip as talent spreads a solution of goat anti-mouse conjugated to biotin in Buffer-2 over the glycochip surface.  TEXT Overlay: 5 µg/mL goat anti-mouse (IgG + IgM) conjugated to biotin in Buffer-2
3.11.2. Talent places the glycochip into the incubation and begins orbital agitation.
3.12. Remove the unbound fraction and repeat the washing steps [1-MED].  Following centrifugation, incubate the glycochip in darkness at 25 degrees Celsius for 45 minutes with 2 micrograms per milliliter of the corresponding fluorochrome-labeled streptavidin solution in Buffer-2 [2-CU].
3.12.1. Talent works to remove the unbound fraction and repeat the washing steps.
3.12.2. Glycochip as talent pipettes 2 micrograms per milliliter of the corresponding fluorochrome-labeled streptavidin solution in Buffer-2 onto it.  Perhaps film this step under a UV light if possible.
3.13. After working in darkness to remove the unbound fraction and repeat the washing steps, dry the glycochip by air [1-MED-over the shoulder].
3.13.1. Talent dries the glycochip by air.
4. Analysis of Glycan Array
Editors, please use a zoom bubble to highlight the action being performed in the SCREEN capture movies.
4.1. To scan the array, leave the glycochip on the table until it reaches room temperature in dark [1-MED].  At the same time, turn on the slide scanner and the laser [2-MED-over the shoulder-TXT].
4.1.1. Talent leaves the glycochip on the table.
4.1.2. Talent turns on the slide scanner and the laser.  TEXT Overlay:  Excitation wavelength of 633 nm
4.2. Holding the microarray, slide the glycochip into the slot until it touches the back [1-CU].  Scan the glycochip by running “easy scan,” and save the scan as a “.TIFF” file [2-MED-over the shoulder].
4.2.1. Glycochip as talent slides it into the slot until it touches the back.
4.2.2. Talent scans the glycochip by running easy scan and save the scan as a “.TIFF” file.
4.3. Quantify the array using a ScanArray Analysis System.  Open the previously scanned images, by clicking File in the Configure & File group on the Main Window [1-SCREEN].
4.3.1. 57662_Bello-Gil_SCREEN_4.3.1: Screen capture movie as talent opens the ScanArray Analysis System, clicks File in the Configure & File group on the Main Window, and opens the scanned images.
4.4. Load the corresponding array file template in GAL format, which represents the disposition of printed glycans on the glass slide.  Adjust the GAL template by carefully aligning the array with the spots in the image, and initiate quantification [1-SCREEN].
4.4.1. 57662_Bello-Gil_SCREEN_4.4.1: Screen capture movie as talent loads the corresponding array file template in GAL format.  Then talent adjusts the GAL template by carefully aligning the array with the spots in the image, and initiates quantification.
4.5. Select the quantification parameters as “Quantification type”: Run Easy Quant and “Quantification method”: Fixed Circle.  Unclick all options for the “Auto find Spots” and select LOWESS for the “Normalization Method” [1-SCREEN-TXT].
4.5.1. 57662_Bello-Gil_SCREEN_4.5.1: Screen capture movie as talent selects the quantification parameters as “Quantification type”: Run Easy Quant and “Quantification method”: Fixed Circle.  Unclick all options for the “Auto find Spots” and select LOWESS for the “Normalization Method.”  TEXT Overlay: LOWESS = Locally Weighted Scatter Plot Smoothing
4.6. Save the quantified data as “CSV” file.  Transfer this data into a common spreadsheet file using Microsoft Excel or another appropriate application [1-SCREEN-TXT]. 
4.6.1. 57662_Bello-Gil_SCREEN_4.6.1: Screen capture movie as talent saves the quantified data as “.CSV” file.  Then talent transfers this data into a common spreadsheet file.  TEXT Overlay: See text for further analysis
5. Results: Analysis of the Repertoire of Circulating Anti-Carbohydrate Antibodies in BALB/c Mice 
5.1. Shown here is a representative example of the images obtained from microchip scanning using a fluorescence scanner [1-LM].  The "grid" is then aligned to the spots in every single sub-array [2-LM]. 

5.1.1. 57662_Bello-Gil_Figure1B
5.1.2. 57662_Bello-Gil_Figure1C – Authors, please provide a separate version of figure 1C without the “C” label.
5.2. The fluorescence is detected for each spot and results are transferred into a common spreadsheet file [1-LM].

5.2.1. 57662_Bello-Gil_Figure1D – Authors, please provide a separate version of figure 1D without the “D” label.
5.3. Following incubation with Mouse serum, the glycochips were scanned using a ScanArray reader.  Data were analyzed with a microarray analysis system and results were expressed in RFU as the median plus or minus the median absolute deviation [1-LM-TXT]. 
5.3.1. 57662_Bello-Gil_Figure2 - Authors, please provide layered version of figure 2 with Colour spelled the American way as “Color.”  TEXT Overlay: RFU = Relative fluorescence units
5.4. Blue and white colors represent background binding signals of lower than 4,000 RFU [1-LM].  Red color represents positive binding signals greater than or equal to 4,000 RFU [2-LM].  Most of the glycan structures exposed in the glycochips were not recognized by the repertoire of circulating anti-glycan antibodies of BALB/c (pronounced as “Balb-C”) mice [3-LM]. 
5.4.1. 57662_Bello-Gil_Figure2 – Editors, please zoom into the color legend in the top left corner of the figure.  Then highlight the blue and white portion of the color band across the top.
5.4.2. 57662_Bello-Gil_Figure2 – Editors, staying zoomed into the color legend, please highlight the red portion of the color band across the top.
5.4.3. 57662_Bello-Gil_Figure2 – Editors, please zoom back out to the full figure.
5.5. Genetically identical mice should not be considered as immunological equivalents because they have developed different patterns of natural anti-carbohydrate antibodies.  As shown here, only 12 glycan specificities were conserved [1-LM].

5.5.1. 57662_Bello-Gil_Table1.tiff - Authors, please provide a tiff version of Table 1 for the video.
6. Conclusion (said by authors on camera)
6.1. Sara Olivera-Ardid: Once mastered, this technique can be done in 5 hours and 45 minutes if it is performed properly [1-MED].
6.1.1. Sara speaks towards the camera, interview style.
6.2. Sara Olivera-Ardid: After watching this video, you should have a good understanding of how to use printed glycan array technology to investigate repertoire and the levels of circulating anti-carbohydrate antibodies in serum samples [1-MED].
6.2.1. Sara speaks towards the camera, interview style.
6.3. Sara Olivera-Ardid: While attempting this procedure, it’s important to remember that the glycochip must be manipulated by the bottom part of the glass slide, where the barcode is located, so as to avoid contact with the surface where the glycans are printed [1-MED].
6.3.1. Sara speaks towards the camera, interview style.
6.4. Sara Olivera-Ardid: Also, ensure that all dry area of the glycochip surface is covered by the diluted serum sample using the tip of the pipette.  The volume needed to totally cover a single glycochip surface is approximately 1 milliliter [1-MED]. 
6.4.1. Sara speaks towards the camera, interview style.
6.5. Sara Olivera-Ardid: Following this procedure, other methods like fluorescent microsphere-based suspension array can be performed in order to answer additional questions related to the flexible multiplex detection of the anti-glycan antibodies profile [1-MED].
6.5.1. Sara speaks towards the camera, interview style.
6.6. Sara Olivera-Ardid: After its development, this technique paved the way for researchers in the field of Biomacromolecules and Immunology to explore unknown protein-glycan interactions in the sera of small animals [1-MED].
6.6.1. Sara speaks towards 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.  
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):

Printing.mov 

57662_Bello-Gil_Figure1A – Authors, please provide a separate, high resolution version of figure 1A without the “A” label. 
57662_Bello-Gil_Figure1B – Authors, please provide a separate, high resolution version of figure 1A without the “B” label.
57662_Bello-Gil_Figure1C – Authors, please provide a separate version of figure 1C without the “C” label.
57662_Bello-Gil_Figure1D – Authors, please provide a separate version of figure 1D without the “D” label.
57662_Bello-Gil_Figure2 - Authors, please provide layered version of figure 2 with Colour spelled the American way as “Color.”   
57662_Bello-Gil_Table1.tiff - Authors, please provide a tiff version of Table 1 for the video.
SCREEN Capture Movies:

57662_Bello-Gil_SCREEN_4.3.1: Screen capture movie as talent opens the ScanArray Analysis System, clicks File in the Configure & File group on the Main Window, and opens the scanned images.
57662_Bello-Gil_SCREEN_4.4.1: Screen capture movie as talent loads the corresponding array file template in GAL format.  Then talent adjusts the GAL template by carefully aligning the array with the spots in the image, and initiates quantification.
57662_Bello-Gil_SCREEN_4.5.1: Screen capture movie as talent selects the quantification parameters as “Quantification type”: Run Easy Quant and “Quantification method”: Fixed Circle.  Unclick all options for the “Auto find Spots” and select LOWESS for the “Normalization Method.”   
57662_Bello-Gil_SCREEN_4.6.1: Screen capture movie as talent saves the quantified data as “.CSV” file.  Then talent transfers this data into a common spreadsheet file.  
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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