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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)_________  

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)__N______ 

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.) ________This is a general comment, so it is hard to pin it down to one step. However, if steps need to be assigned then the most relevant ones are 5.3, 5.4, and 5.7_____________
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 
E.  Will the filming need to take place in multiple locations? (Y/N) ___Y____ If yes, how far apart are the locations?         The experiments will be conducted in two separate labs.  They are both in the same building, one on the third floor and one on the fifth floor.   
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. Sheng Li: This method can be used to prepare biomolecule activated surfaces which have applications in areas such as drug delivery, biological target detection, and bio-separation [1-MED].
1.1.1. Sheng speaks towards the camera (looking slightly off-camera), interview style. 
1.2. Sheng Li: The main advantage of this technique is that the poly(PFPA) brushes are highly reactive with amines and immobilization of antibodies is achieved by incubation in buffer solution for a few hours [1-MED].

1.2.1. Sheng speaks towards the camera (looking slightly off-camera), interview style. 
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Sura Kim: The implications of this technique extend toward protein purification through immunoprecipitation as the immobilized antibodies can selectively bind with target antigens [1-MED]. 
1.3.1. Sura speaks towards the camera (looking slightly off-camera), interview style. 
1.4. Jayoung Ku: Though this method is demonstrated for antibody immobilization and protein purification, it can also be applied to other systems requiring biomolecule immobilization [1-MED]. 
1.4.1. Jayoung speaks towards the camera (looking slightly off-camera), interview style.
Protocol: (read by voice talent at JoVE)
2. Preparation of Poly(PFPA) Functionalized SiO2 Beads
2.1. To treat silicon dioxide beads with APTES (pronounced as individual letters), first obtain silicon dioxide particles in the form of a 5% weight-volume aqueous suspension [1-MED].
2.1.1. Talent retrieves the suspension of silicon dioxide beads.  Use labeled containers.  
2.2. Combine 0.8 milliliters of silicon dioxide suspension with 40 milligrams of APTES and 8 milliliters of methanol in a 20 milliliter scintillation vial equipped with a stir bar [1-CU].
2.2.1. Scintillation vial equipped with a stir bar as talent combines 0.8 milliliters of silicon dioxide suspension with 40 milligrams of APTES and 8 milliliters of methanol.  Use labeled containers.
2.3. Allow the reaction to proceed at room temperature for 5 hours with vigorous stirring [1-MED-over the shoulder].
2.3.1. Talent starts the reaction stirring vigorously. 
2.4. After 5 hours, transfer the solution to a conical tube [1-CU].  To isolate the APTES functionalized silicon dioxide beads, centrifuge the solution at 10000 x g for 5 minutes [2-MED].  Then remove the supernatant [3-CU]. 
2.4.1. Conical tube as talent transfers the solution there.
2.4.2. Talent places the conical tube into the centrifuge, shuts lid and starts run.
2.4.3. Tube as talent removes the supernatant.
2.5. Now, wash the beads by re-dispersing them in 3 milliliters of fresh methanol [1-MED-over the shoulder].  Shake the tube by hand for mixing, but if necessary, improve the dispersion by sonication in a water bath for a few seconds [2-CU]. 
2.5.1. Talent washes the beads in 3 mL of fresh methanol.
2.5.2. Tube as talent mixes it by shaking it by hand.
2.6. Centrifuge as before, and repeat the wash step one more time [1-MED-over the shoulder].
2.6.1. Talent places the sample into the centrifuge, shut the lid and starts the run.
2.7. Combine the methanol washed silicon dioxide beads with 3 milliliters of dimethyl sulfoxide, or DMSO [1-CU].  Shake the mixture by hand, or if necessary sonicate for a few seconds, until the beads are fully dispersed in DMSO [2-MED].
2.7.1. Tube of beads as talent combines them with 3 mL of DMSO.
2.7.2. Talent sonicates the mixture.
2.8. Following centrifugation as before, remove the supernatant [1-CU].  Repeat the centrifugation step a final time to ensure complete solvent exchange from methanol to DMSO [2-MED-over the shoulder].
2.8.1. Tube as talent removes the supernatant.
2.8.2. Talent removes the tube from the centrifuge and starts to remove the supernatant. 
3. Preparation of SiO2 Beads Grafted with PEG-Substituted Poly(PFPA) 
3.1. To prepare the poly(PFPA) (pronounced as “poly-P-F-P-A”) solution, dissolve 20 milligrams of poly(PFPA) in 2 milliliters of DMSO in a 20 milliliter scintillation vial [1-CU].
3.1.1. 20 mL scintillation vial as talent dissolves the poly(PFPA) in DMSO, there.
3.2. To prepare PEG solution, dissolve amine-functionalized PEG in 1 milliliter of DMSO [1-MED-TXT].  Now, transfer the PEG solution to the poly(PFPA) solution [2-CU].  React at room temperature for 1 hour with vigorous stirring [3-MED-over the shoulder].
3.2.1. Talent dissolves amine-functionalized PEG in 1 milliliter of DMSO.  TEXT Overlay: See text for determining amount of PEG
3.2.2. Poly(PFPA) solution as talent transfers the PEG solution there.
3.2.3. Talent starts the solution stirring and then starts an adjacent timer to count down from 1 hour.
3.3. Transfer 1 milliliter of the APTES functionalized silicon dioxide beads suspended in DMSO into the PEG-substituted poly(PFPA) solution  [1-MED-over the shoulder].
3.3.1. Bead suspension as talent transfers it to the PEG-substituted poly(PFPA).  
3.4. Allow the grafting between poly(PFPA) and APTES functionalized silicon dioxide beads to proceed at room temperature for 1 hour with vigorous stirring [1-CU].
3.4.1. Solution as talent starts it vigorously stirring.
3.5. Then, isolate the beads by centrifugation at 10000 x g for 5 minutes, followed by the removal of the supernatant [1-MED].
3.5.1. Talent places the suspension into the centrifuge, shuts lid and starts run.  
3.6. Wash the beads by adding 3 milliliters of DMSO and mix by hand or with few seconds of sonication [1-CU].  Centrifuge the beads as before and remove the supernatant before repeating the DMSO wash, twice [2-MED].
3.6.1. Tube as talent adds 3 mL of DMSO and mixes.
3.6.2. Talent removes the centrifuged beads from the centrifuge and removes the supernatant.
3.7. Wash the beads two times more with triple distilled water by combining the beads with 3 milliliters of triple distilled water [1-CU].  Then, mix by hand or with a few seconds of sonication [2-MED-over the shoulder]. 
3.7.1. Tube of beads as talent adds 3mL of TDW from a labeled container.
3.7.2. Talent sonicates the tube.
3.8. Centrifuge the beads as before and remove the supernatant [1-MED].  Finally, dry the beads at 40 degrees Celsius in a vacuum oven overnight [2-MED-over the shoulder].
3.8.1. Talent places the beads into the centrifuge, shuts lid and starts run.
3.8.2. Beads as talent places into a vacuum oven.
4. Antibody Immobilization on Poly(PFPA) Grafted SiO2 Beads
4.1. Add 5 milligrams of poly(PFPA) grafted silicon dioxide beads to a 1.5 milliliter microcentrifuge tube [1-MED].
4.1.1. Talent adds 5 milligrams of poly(PFPA) grafted silicon dioxide beads to a 1.5 milliliter microcentrifuge tube.
4.2. Wash the beads by adding 800 microliters of PBS and mix well by vortexing [1-CU].  Centrifuge the beads at 10000 x g at room temperature for 1 minute [2-MED-over the shoulder].  Remove the supernatant and repeat the wash step three times [3-MED].
4.2.1. Tube with beads and PBS as talent mixes it.
4.2.2. Talent places the beads into the centrifuge and shuts lid.
4.2.3. Talent removes the supernatant and begins to wash the beads again.
4.3. Now, add 350 microliters of fresh PBS, 50 microliters of 0.1% PBST, and 6.67 micrograms of the antibody [1-CU].  Incubate approximately 20 hours on a rotator at 4 degrees Celsius [2-MED-over the shoulder].
4.3.1. Tube as talent adds PBS, PBST and antibody to the beads.  Use labeled containers.
4.3.2. Talent starts the suspension rotating at 4 degrees Celsius.
4.4. The next day, wash the beads by 400 x g and 4 degrees Celsius for 1 minute [1-MED] [2-MED-over the shoulder].
4.4.1. (Editor: There were no shots listed here. Looks like the scriptwriter may have forgotten to note them. Hopefully something was filmed here. If not, I suggest using another shot with centrifugation)
4.5. Then, remove the supernatant and carefully add 400 microliters of lysis buffer.  Gently re-suspend the beads by pipetting up and down for five times [1-CU].  Repeat this wash step three times [2-MED].  After the final wash, remove as much of the supernatant as possible [3-ECU].
4.5.1. Tube of beads as talent removes the supernatant and adds 400 microliters of the lysis buffer and gently re-suspends the beads by pipetting the up and down.
4.5.2. Talent places the beads back into the centrifuge.
4.5.3. Inside tube if possible as talent removes as much of the supernatant as possible.
5. Cell Lysis and Immunoprecipitation
5.1. Prepare cells and lysis buffer as described in the text protocol [1-MED].  Then, re-suspend the cell pellet with 400 microliters of the lysis buffer [2-CU].  Sonicate the cells using an ultrasonicator [3-MED-over the shoulder].
5.1.1. Talent approaches the bench with cells and lysis buffer.
5.1.2. Cell pellet as talent resuspends it with 400 microliters of lysis buffer.
5.1.3. Talent sonicates the cells using the ultrasonicator.
5.2. After the sonication, vortex briefly [1-MED].  Then, centrifuge the lysate at 20,000 x g at 4 degrees Celsius for 10 minutes [2-MED-over the shoulder].  Transfer the supernatant to a new 1.5 milliliter centrifuge tube [3-CU].
5.2.1. Talent vortexes the cells.
5.2.2. Talent places the lysate into the centrifuge and starts run.
5.2.3. 1.5 mL tube as talent transfers the supernatant there.
5.3. To perform immunoprecipitation, transfer 300 microliters of cell lysate to previously prepared antibody-immobilized poly(PFPA) grafted silicon dioxide beads [1-MED-over the shoulder].  
5.3.1. Talent transfers 300 microliters of the cell lysate to the prepared beads.  Use labeled containers.
5.4. Retain 30 microliters of the cell lysate as the input sample in a new microcentrifuge tube [1-MED-TXT].  Incubate the lysate/beads mixture for 3 hours on a rotator at 4 degrees Celsius [2-CU].
5.4.1. Talent retains 30 microliters of the cell lysate as the input sample in a new microcentrifuge tube.  TEXT Overlay: Store the input sample at 4 degrees Celsius
5.4.2. Rotator as the bead suspension rotates there.
5.5. Following incubation, centrifuge the mixture at 400 x g at 4 degrees Celsius for 1 minute [1-MED-over the shoulder].  Remove the supernatant and carefully add 400 microliters of wash buffer [2-CU].  Gently re-suspend the beads by pipetting up and down about five times [3-MED].
5.5.1. Talent places the bead suspension into the centrifuge, shuts lid and starts run.
5.5.2. Tube as talent removes the supernatant and resuspends the pellet in wash buffer, carefully.
5.5.3. Talent gently resuspends the beads by pipetting up and down.
5.6. After repeating the wash three times, remove as much of the supernatant as possible [1-ECU].
5.6.1. Pellet as talent removes as much supernatant as possible.
5.7. Add 30 microliters of 2x SDS loading dye to the beads and to the input sample [1-MED-TXT].  Then, heat them for 10 minutes at 95 degrees Celsius [2-CU].  After heating, analyze the sample using Western blotting, or store the sample at minus 20 degrees Celsius [3-MED-over the shoulder].
5.7.1. Talent adds 30 microliters of 2x SDS loading dye to the beads and to the input sample.  Use labeled containers.  TEXT Overlay: See text for 2x SDS loading dye
5.7.2. Samples as talent leaves them to heat to 95 degrees Celsius.
5.7.3. Talent loads the samples into the gel to perform the Western Blot.
6. Results: Analysis of Poly(pentafluorophenyl acrylate) Functionalized SiO2 Beads for Protein Purification
6.1. The functionalized silica beads are examined by X-ray photoelectron spectroscopy, or XPS, to determine surface composition.  Representative XPS data are shown here [1-LM].  
6.1.1. Video_Figure1.tif
6.2. Following APTES treatment, the nitrogen 1s peak associated with the amine groups on APTES is detected [1-LM].
6.2.1. Video_Figure1.tif – Video editors, please highlight the blue and red peaks.
6.3. Following poly(PFPA) treatment, the fluorine 1s peak associated with the PFP units on the polymer is detected [1-LM].  
6.3.1. Video_Figure2.tif – Video editors, please highlight the blue peak.
6.4. Protein kinase RNA-activated, or PKR, enrichment through immunoprecipitation is performed and the eluted protein samples are analyzed using western blotting [1-LM].  
6.4.1. Video_Figure3.tif
6.5. As expected, beads immobilized with no antibody… [1-LM] or a non-specific antibody mixture show no PKR recovery [2-LM].  The beads incubated with anti-PKR can successfully enrich PKR, as indicated by the presence of a PKR band and the absence of GAPDH band [3-LM].
6.5.1. Video_Figure3.tif – Video editors, please highlight lane 2.
6.5.2. Video_Figure3.tif – Video editors, please highlight lane 3.
6.5.3. Video_Figure3.tif – Video editors, please highlight the band labeled “PKR” in lane 4.
7. Conclusion (said by authors on camera)
7.1. Jayoung Ku: While attempting this procedure, it’s important to remember that when comparing IP efficiencies of different bead systems, the IP experiments as well as the subsequent western blotting analyses should be done simultaneously [1-MED].
7.1.1. Jayoung speaks towards the camera (looking slightly off-camera), interview style.
7.2. Sura Kim: After its development, this technique can be used for the immobilization of different biomolecules on material substrates.  Moreover, this method has the additional benefit of tuning surface hydrophilicity, allowing surface property to be tailored to suite each application’s need [1-MED].
7.2.1. Sura speaks towards the camera (looking slightly 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):

Video_Figure1.tif

Video_Figure2.tif

Video_Figure3.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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