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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)___NA______  
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)___no_____ 
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.) _________Steps 2.3-2.6 and 4.2-4.6 should be beneficial for viewers when filmed____________

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.) ___It is critical to get Steps 2.3 and 2.4 right for the slides to be printed properly_____

E.  Will the filming need to take place in multiple locations? (Y/N) ___no____ If yes, how far apart are the locations? ___________________________________________________

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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Bushra Husain: This method can help answer key questions in the field of protein-protein interactions by enabling the detection of novel binding partners for any extracellular proteins in high throughput and with high sensitivity [1-MED].
1.1.1. Bushra speaks towards the camera (looking just off-camera), interview style.
1.2. Bushra Husain: The main advantage of this technique is that with just a few micrograms of protein you can generate hundreds of slides on the microarray printer [1-MED].  
1.2.1. Bushra speaks towards the camera (looking just off-camera), interview style.


Protocol: (read by voice talent at JoVE)
2. Extracellular Protein Microarray Printing
2.1. Use a standard microarrayer for slide printing.  This instrument has a capacity of 57 slides per run, uses a print-head holding 48 spotting pins, and can accommodate up to 8000 spots per slide [1-BROLL].
2.1.1. Footage of the standard microarrayer. If possible, film the print-head holding the spotting pins.
2.2. Generate working plates using 384 well plates at 10 microliters of sample per well from the stock plates [1-MED-over the shoulder-TXT].  Perform this step manually, prior to slide printing using the microarrayer [2-CU]. 
2.2.1. Talent works to prepare the working plates from the stock plates.  TEXT Overlay: See text for preparing the library stock plates 
2.2.2. 384 well plate as talent fills the wells with 10 microliters of sample from the stock plates.
2.3. Then, spot proteins with quill-type spotting pins onto epoxysilane (pronounced “ih-pok-see sil-eyn”) slides at 60% humidity to prevent dehydration of the protein spots [1-MED].  Cy3 (pronounced as “Sci-3”)-labeled bovine serum albumin can be spotted in duplicate between each protein sample to visualize the array for mask fitting [2-CU].
2.3.1. Talent places the 384-well plate into the microarrayer.
2.3.2. Plate as it is spotted in the microarrary. 
2.4. Subsequent to printing, remove the protein microarray slides from the humidified environment [1-MED-over the shoulder].  
2.4.1. Talent removes the protein microarray from the humidified environment.
2.5. Next use an ultrasonic fogger to generate a fine mist of blocking solution that settles onto the slide surface [1-CU-TXT]. Then, block the slides overnight with 5% milk in PBST to inactivate the surface [2.5.2].
2.5.1. Slides/ultrasonic fogger as an ultrasonic fogger generates a fine mist over them.  TEXT: PBST = Phosphate Buffered Saline/0.1% Tween 20
2.5.2. [Added Shot]: Immerse slides in 5% milk in PBST.
2.6. Store slides at minus 20 degrees Celsius in 50% glycerol to prevent freezing [1-CU].
2.6.1. Slides as talent places in glycerol. 
3. Preparation of Multivalent Bait Complexes
3.1. [bookmark: _GoBack]Bushra Husain: Interactions between extracellular proteins are often characterized by low affinities.  To enable detection of these interactions by increasing binding avidity, we developed a multivalent approach based on capturing the query protein, expressed as Fc-tagged extracellular-domains, on protein A-coated microbeads [1-MED].
3.1.1. Bushra speaks towards the camera (looking just off-camera), interview style. 
3.2. Spin the carrier IgG that has been labeled with Cy5 monoreactive dye at 100,000 x g for 15 minutes to remove potential soluble aggregates due to the labeling process [1-CU-TXT].
3.2.1. Centrifuge as talent places the samples there, closes lid and starts centrifuge.  TEXT: See text for more on labeling/separation 
3.3. Next, determine the optimal microbead-to-protein ratio by titration of protein A against a constant amount of the query protein as described in the text protocol [1-MED].  
3.3.1. Talent performing a step in the titration. 
3.4. To calculate the molar ratio of the query protein and Cy5-IgG (pronounced as “Sci-5 I-G-G”), divide the molecular weight of the query protein by the molecular weight of the IgG and multiply by 40 micrograms per milliliter to determine the concentration of Cy5-IgG needed [1-CU].  
3.4.1. Lab notebook as talent performs a calculation.  Talent divides the molecular weight of the query protein by 150,000 Da and multiplies it by 40 μg/mL to determine the concentration of Cy5-IgG needed.  
3.5. Once all the ratios have been determined, form the microbead-protein complex by combining the Fc-tagged query and the Cy5-IgG with the protein A microbeads [1-CU-TXT].  
3.5.1. Tube as talent combines the Fc-tagged query and the Cy5-IgG with protein A microbeads.  Use labeled containers.  TEXT: Use final concentration of 20 μg/mL of query protein
3.6. Mix the suspension in PBS on a tube rotator for 30 minutes at room temperature, protected from light [1-MED].
3.6.1. Talent places the foil-covered tubes on the tube rotator and begins rotating them.   
4. Extracellular Protein Microarray Screening 
4.1. To begin the screening, warm the prepared slides at room temperature before loading onto the hybridization station [1-MED].
4.1.1. Talent removes the slides from the refrigerator.
4.2. To perform the screening, first wash the microarray with PBST for 1 minute to remove residual glycerol [1-CU].
4.2.1. Slides Microarray as talent washes them.
4.3. Load 200 microliters of 1 milligram per milliliter protein A in PBS/5% milk and incubate for 30 minutes to prevent uncomplexed protein A microbeads from binding to Fc-tagged proteins that may be present in the microarray [1-MED].
4.3.1. Talent loads 200 microliters of 1 milligram per milliliter protein A in PBS/5% milk
4.4. After the hybridization station washes the slides with PBST, load 200 microliters of the query-microbead complex in the presence of 1 milligram per milliliter protein A and incubate for 30 minutes [1-CU].
4.4.1. Microarray as 200 microliters of the query:microbeads complex in the presence of 1 milligram per milliliter protein A is loaded. (Author Comment: This scene was shot as 4.3.1. The order in the actual video should be the same i.e. 4.4.1, but this is a change in the scenes shot.) (Editor: I’m not sure what this means, since it was shot differently but should still be here? Hopefully reviewing the footage will make this more clear)
4.5. Following hybridization and washing of the slides by the hybridation station, rinse slides with water and place them in individual 50-milliliter conical tubes [1-CU].  Dry the tubes by spinning at 900 x g for 5 minutes [2-MED].
4.5.1. Slides as talent rinses them with water and places them into individual 50 mL conical tubes.
4.5.2. Talent places the tubes into the centrifuge, shuts lid and starts run.
4.6. Finally, scan the slides with a microarray scanner appropriate to detect Cy3 and Cy5 fluorescence by exciting at 532 and 635 nanometers, respectively [1-MED-over the shoulder-TXT]. 
4.6.1. Talent scans the slides with a microarray scanner to detect the Cy3 and Cy5 fluorescence.  TEXT: See text for data analysis
5. Results: Evaluation of Extracellular Protein Microarray Slide Printing and Screen of an Orphan Query Protein
5.1. Shown here is a representative image of a printed slide.  The Cy3-labeled Bovine serum albumin spots are in green.  The spots were printed in duplicate as a quality control of the printing process [1-LM]. 
5.1.1. 58451_Nadia_Martinez-Martin_Figure1.tif
5.2. Representative results of an orphan protein screened for identification of binding partners using the extracellular protein microarray technology is shown here.  The duplicate red spots are identified as a hit for the screened query protein [1-LM].
5.2.1. 58451_Nadia_Martinez-Martin_Figure2_pleaseusethis.tif 
6. Conclusion (said by authors on camera)
6.1. Bushra Husain: The protocol described here is highly versatile and can be applied for the printing of a gamut of protein libraries, be they specific protein-families, or large compilations of proteins, such as ours.  Any query protein of interest can be evaluated [1-MED].
6.1.1. Bushra speaks towards the camera (looking just off-camera), interview style.
6.2. Bushra Husain: While attempting this procedure, it is important to handle the slides with care and ensure that they do not dry so as to prevent loss of activity of the printed proteins [1-MED]/[2-CU]. 
6.2.1. Bushra speaks towards the camera (looking just off-camera), interview style.
6.2.2. Shot 2.6.1 - Slides as talent places in glycerol.  Use 6.2.2 as the visual and 6.2.1 as the audio for 6.2.
6.3. Bushra Husain: Following a screen of a protein of interest, it is highly advised to further validate any hits observed using independent technologies like Surface Plasmon Resonance [1-MED].
6.3.1. Bushra speaks towards the camera (looking just off-camera), interview style.
6.4. Bushra Husain: After its development, this technique has paved the way for researchers to study extracellular protein interactions in humans [1-MED].
6.4.1. Bushra speaks towards the camera (looking just off-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.  


LAB MEDIA (LM):
58451_Nadia_Martinez-Martin_Figure1.tif
58451_Nadia_Martinez-Martin_Figure2_pleaseusethis.tif 


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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