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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) _____N____ If yes, please list make and model of your microscope: ______________________________

B.   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 steps_____2,3,4, and 5A___________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  ____Ensuring the thin film deposition doesn’t leak out of from between the coverslips. We prevent this from happening by careful manipulation of the top coverslip.__________________________
1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:
This procedure prepares glass coverslips with viruses for use in atomic force microscopy and super-resolution microscopy, such as fluorescent photoactivated localization microscopy.  First, clean the glass substrate (LAB MEDIA:  SCHEMATIC, Take Glass cover slip in left bottom corner and spin in to place on top of  #1, to make it look like the base of #2). Coat the glass with a thin film of partially biotinylated polyethylene glycol grafted to poly-L-Lysine. (LAB MEDIA:  SCHEMATIC, add arrow of  #2 with PLL-g-PEG). Next, treat the surface with  avidin to  increase the binding affinity of the biotinylated film (LAB MEDIA:  SCHEMATIC, #3).  Now  treat the surface with biotinylated antibodies specific to the virus of interest (LAB MEDIA:  SCHEMATIC, #4).   Then treat the antibody-prepared surface with the virus of interest (LAB MEDIA:  SCHEMATIC, #5).   
[image: image1.png]


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

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.

· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Jeff Hodges: Unlike spin coating, this method allows for control of sample density on the substrate so that individual virions may be separated, homogenously,  in order to optimize microscopy techniques.  

Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Coverslip Cleaning in Preparation for Chemical Treatment
2.1. Place the coverslips vertically in an appropriate sized Teflon coverslip rack, and submerge them in a beaker filled with filtered Ethyl Alcohol. Sonicate for 30 minutes. Then rinse the coverslips extensively with ultra-pure water. 
2.1.1. MED/CU: Talent places the coverslips vertically in an appropriate sized Teflon coverslip rack, and submerges them in a beaker filled with filtered Ethyl Alcohol. 

2.1.2. CU: Talent places rack in sonicator.
2.1.3. ECU: Talent rinse the coverslips with ultra-pure water. 
2.2. Next, place the coverslips in a separate clean Teflon rack and beaker filled with 1 M sodium hydroxide. Sonicate for 30 minutes and  rinse extensively with ultra-pure water.
2.2.1. CU: Talent places the coverslips in a separate clean Teflon rack and beaker filled with 1 M NaOH (show label of NaOH). 
2.2.2. Sonicate for 30 minutes and  rinse extensively with ultra-pure water.
2.3. Now dry the rinsed coverslips under a nitrogen stream, and transfer them to a clean, dry Teflon rack. 
2.3.1. ECU: Talent dries the rinsed coverslips under a nitrogen stream, and transfers them to a clean, dry Teflon rack. 
2.4. Verify that each coverslip is clean from any visible film or particles [Text over video: Repeat cleaning if necessary] .
2.4.1. MED/CU: Talent examines a coverslip for any visible film or particles 
3. Formation of the PLL-g-PEG Thin Film Layer. (note to editor, multiple angles and shots were taken for 3.1 through 3.5. Many shots are in principle indistinguishable from the activity in steps 4 and 5. So these alternative shots are noted where they should be applied.
3.1. Immediately after drying in the nitrogen stream, horizontally place one coverslip into a sterile Petri dish. On the center of the coverslip, pipette the appropriate amount of biotinylated-poly-lysine grafted-polyethylene glycol  in PBS.
3.1.1. ECU: Talent horizontally places one coverslip into a sterile petri dish. On the center of the coverslip and pipettes the appropriate amount of biotinylated-poly-lysine grafted-polyethylene glycol  in PBS. The alternatives of this shot can be used for 4.1 and 5.1
3.1.2. LAB MEDIA:  Table 1.
3.2. Place another cleaned coverslip atop the fluid in a sandwich method. Make sure that the volume between the active faces of the two coverslips is completely filled with fluid.
3.2.1. (Note to editor, this shot was filmed at the same time as 3.1 and is included in that shot.)ECU: Talent places another cleaned coverslip atop the fluid in a sandwich method, and makes sure that the volume between the active faces of the two coverslips is completely filled with fluid. (the alternatives of this shot can be used for 4.2 and 5.2)
3.3. Cover the Petri dish and incubate at room temperature for 45 to 60 minutes. 
3.3.1. MED/CU: Talent covers the petri dish , and sets timer for 45 minutes.
3.4. Next, pick up the sandwich with a pair of tweezers without pinching out the excess fluid. Now using  thumb and index finger,  pinch the sandwich lightly, and horizontally slide the coverslips in opposite directions, and separate them without touching the active faces.
3.4.1. ECU: Talent picks up the sandwich with a pair of tweezers without pinching out the excess fluid. This shot has multiple angles provided by the videographer, these shots can be used for 3.4, 4.3, and 5.3
3.4.2. ECU: Using  thumb and index finger,  Talent pinches the sandwich lightly, and horizontally slides the coverslips in opposite directions, and separates them without touching the active faces.
3.5. Rinse both active faces with 25 ml  of ultra-pure water [Text over video: 2-4 times]. Now dry the coverslips with a nitrogen stream, and note which coverslip faces are active. 
3.5.1. CU: Talent rinses both active faces with 25 ml  of ultra-pure water
3.5.2. MED/CU: Talent dries the coverslips with a nitrogen stream
3.5.3. ECU: Talent notes which coverslip faces are active. 
4. Avidin binding enhancement.
4.1. Into a sterile Petri dish, place a treated coverslip [Text over video: biotinylated] with the active face up.  Pipette an appropriate amount of thawed avidin solution  onto the middle of the active face. 
4.1.1. CU:: Into a sterile petri dish, Talent places a treated coverslip with the active face up.  Use alternative of 3.1
4.1.2. CU: Talent pipettes an appropriate amount of thawed avidin solution  onto the middle of the active face. 
4.2. Place another coverslip, with active face downward, to sandwich the fluid. Then incubate at room temperature for 25 to 30 minutes. 
4.2.1. ECU: Talent places another coverslip, with active face downward, to sandwich the fluid. 
4.2.2. MED/CU: Talent covers the petri dish for incubation. (Use alternative for shot 3.2)
4.2.3. 
4.3. Next,  separate the two coverslips as shown earlier, making sure not to touch the active faces.  Now rinse both active faces with 25 ml of ultra-pure water, and then dry the coverslips with a nitrogen stream. It is important to remember which coverslip faces are active for future reference. 
4.3.1. ECU: Talent  separates the two coverslips.
4.3.2. MED/CU: Talent rinses both active faces with 25 ml of ultra-pure water.
4.3.3. ECU: Talent dries the coverslips with a nitrogen stream. Use alternative shots from 3.4
4.3.4. 
5. Active Face Antibody Tether. 
5.1. Immediately place an Avidin-treated coverslip, active-face up, in a sterile Petri dish. Pipette an appropriate amount of thawed biotinylated antibody onto the middle of the active face. 
5.1.1. CU: Talent places an Avidin treated coverslip, active face up, in a sterile Petri dish. (use alternative shot for 3.1)
5.1.2. ECU: Talent pipettes thawed biotinylated antibody onto the middle of the active face. 
5.2. Place another coverslip, wirh active face downward,  atop the fluid in a sandwich method. Then incubate at room temperature for 45 to 60 minutes.
5.2.1. ECU: Talent places another coverslip, wirh active face downward, in a sandwich method. 
5.2.2. MED: Talent places the cover and sets aside for incubation at room temperature. (use alternative shot for 2.2)
5.3. After separating the two coverslips, rinse both active faces with 25 ml of PBS. Then place an antibody-treated coverslip with active face up in a sterile Petri dish, and pipette an appropriate amount of virus  onto the middle of the active face.
5.3.1. MED/CU: Talent rinse both active faces of separated coverslips  with 25 ml of PBS. (Use alternative shot for 3.4)
5.3.2. ECU: Talent places an antibody-treated coverslip with active face up in a sterile petri dish, and pipettes an appropriate amount of virus  onto the middle of the active face.

5.4. Now sandwich with a second  active coverslip, cover and incubate [Text over video: 45- 60 mins @ RT].
5.4.1. ECU: Talent places the  second  active coverslip in a sandwich, covers and sets aside Use alternative shot for 3.4
5.5. Now separate the two coverslips, rinse both active faces with 25 ml of PBS, and transfer them to a Teflon rack and beaker filled with PBS immediately. 
5.5.1. MED/CU: Talent separate the two coverslips. This should be a unique shot
5.5.2. MED: Talent rinses both active faces with 25 ml of PBS.

5.5.3. MED/CU: Talent  and places coverslips to a Teflon rack and beaker filled with PBS. 
5.6.  Use the  prepared samples immediately or store at 4 °C for up to three days.
5.6.1. MED/CU: Talent stores the samples at 4 °C for up to three days. This should be a unique shot
6. Results: Single virion imaging
6.1. Here, wild type virions  of vesicular somatic virus were anchored to the glass surface, and analyzed by  atomic force microscopy.
6.1.1. LAB MEDIA: Figure 1 A and B
6.2. The width and length of the virion are 80 nm by 180 nm showing minimal distortions from the original size of the virion.
6.2.1. LAB MEDIA: Figure 1B
6.3. In this experiment, the single virion was imaged by fluorescent photoactivation localization microscopy using alexa64- labeled VSV-G antibodies.
6.3.1. LAB MEDIA: Figure 2 (left and middle) 
6.4. The blue isosurface demonstrates the recovered surface of the virion using fPALM microscopy. 
6.4.1. LAB MEDIA: Figure 2 (all panels)
)
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj
7. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
7.1. Jeff Hodges: After watching this video, you should have a good understanding of how to prepare glass coverslips with viruses for use with atomic force microscopy (AFM) and/or super-resolution microscopy. Remember to which faces of the coverslip have the thin films deposited on them!

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, 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, as well as an introduction to your videographer, closer to your filming date.
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