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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) ___no____ If yes, please list make and model of your microscope: ______________________________
**Note:  This question is to get at whether or not you will need a camera hook-up to look into the microscope.  However, if your microscope has a digital camera attached to a computer, you can gather these shots by collecting screen capture movies.  
Does your protocol include microscopy steps that are visualized through a microscope with a digital camera/computer attached? (Y/N) _______ 
B.   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 steps__3.1-3.3________________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  _nothing specific, all straight forward for trained scientists who follow instructions. Still a video demo should help a lot_______________

1. Introduction (Schematic Overview and Interview)

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

Conceptual Narrative:
The overall goal of the following experiment is to rapidly obtain amyloid fibrils from any protein in vitro. (Intro)

This is achieved by dissolving the protein of choice in MES buffer to induce structure misfolding (P1)
Editors, please show the left-most image of the native protein, the arrow with “MES buffer,” and the “misfolded” protein as this point is narrated.
The protein can then be incubated at high temperature, which promotes the formation of amyloid in the absence of other cofactors. (P2)  
Editors, please show the top arrow with “Heat” and the resulting protein-only amyloid.

Alternatively, the protein is crosslinked by EDC in order to generate stabilized soluble protein oligomers, the precursor of amyloid (P3).
Editors, please show the bottom arrow with “EDC Crosslink” and the resulting “soluble oligomers.”

Finally, non-protein cofactors are mixed with stabilized soluble protein oligomers to allow the formation of hybrid amyloid. (P4)
Editors, please show the “soluble oligomers,” the arrows with “Nucleic Acids” and “GAGs” and the resulting “hybrid amyloid.”

Results are obtained that show native proteins can be readily converted into amyloid conformation when facilitated by favorable conditions. (P4)
Editors, please show figure 1 as this point is narrated.

Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   


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

1.1. Stephanie:  This method can help answer key questions in protein misfolding diseases, such as how precisely amyloid forms from soluble protein oligomers and whether different types of amyloid have distinct biological and pathological functions. 
1.1.1. MED:  Stephanie speaks toward camera, interview style.

Protocol (read by voice talent at JoVE):
2. Prepare protein-only amyloid directly from native proteins 
2.1. To begin, prepare MES buffer as described in the text protocol for both protein-only amyloid and stabilized soluble protein oligomers.
2.1.1. [bookmark: _GoBack]MED:  Talent prepares MES buffer.  TEXT overlay:  MES:  2-(N-morpholino) ethanesulfonic acid  (Comment: This shot was divided in 2, one adding the reagents to make the buffer and one to look at the pH of the buffer after it was made, the pH of the buffer being important.)
2.2. Then, weigh the protein of choice and reconstitute to 10 mg/ml in MES buffer.  In this demonstration, human serum albumin, or HSA, is used. 
2.2.1. CU:  Tube of HSA a talent reconstitutes is MES buffer.  Use labeled containers.
2.3. Incubate the solution at 65ºC in a water bath for 4 hours.  By the end of the period, a white precipitate is visible in the solution.  Neutralize the sample with 10% volume/volume Tris-HCl.
2.3.1. MED-over the shoulder:  Talent leaves the sample tube to incubate at 65ºC in a waterbath.
2.3.2. CU:  Sample tube with white precipitate as talent displays to the camera.
2.3.3. MED:  Talent pipettes the appropriate amount of Tris-HCl into the sample.  Use labeled containers.
2.4. Dialyze the protein in a dialysis cassette overnight to exchange to the desired buffer for further analysis. 
2.4.1. CU:  Dialysis cassette as talent loads it with protein.
2.5. Prepare a control sample of native protein by following these steps without heat precipitation.
2.5.1. MED or MED-over the shoulder:  Talent reconstitutes protein into MES buffer in a tube labeled “Control.”
3. Prepare hybrid amyloid from stabilized soluble oligomers of native proteins
3.1. To prepare stabilized soluble protein oligomers, weigh the protein of choice and reconstitute to 10 mg/ml in MES buffer.  Leave the protein solution at room temperature for 15 minutes.
3.1.1. CU:  Tube as of HSA as talent reconstitutes is MES buffer.
3.1.2. MED-over the shoulder:  Talent starts a timer set to 15 min adjacent to the reconstituted protein.
3.2. Prepare a fresh stock of 20 mg/ml EDC in MES buffer.
3.2.1. MED:  Talent pours measured out EDC into the stirring MES buffer.  TEXT overlay:  EDC: 1-ethyl-3-[3-dimethylaminopropyl]carbodiimide hydrochloride
3.3. Mix the protein and EDC solutions at a ratio of 2 to 5.  Then, incubate at room temperature for 2 hours.  Following incubation, neutralize the sample with 10% volume/volume of Tris-HCl.
3.3.1. MED-over the shoulder:  Talent mixes the protein and EDC solutions at a ratio of 2 to 5.  Use labeled containers.
3.3.2. MED:  Talent starts a timer for 2 hours that is next to the mixed protein/EDC solution and walks out of shot.
3.3.3. CU:  Talent pipettes Tris-HCl from a labeled container to the sample.
3.4. Dialyze the protein in a dialysis cassette overnight for exchange to the desired buffer for further analysis.  Store the stabilized soluble protein oligomer at 4ºC for up to 4 weeks.  This suspension will be used to prepare hybrid amyloids.
3.4.1. MED-over the shoulder:  Talent pipettes the protein into a dialysis cassette.
3.4.2. CU:  Stabilized soluble protein oligomer as talent leaves in the refrigerator.  
3.5. For preparation of both the DNA-containing amyloid and the RNA-containing amyloid, mix the nucleic acid and stabilized soluble protein oligomer at a 1 to 1 ratio.  Leave the mixture at 4ºC for at least 2 hours.  During this period, insoluble precipitate is visible in solution when the initial protein concentration is 0.5 mg/ml or higher.
3.5.1. MED-over the shoulder:  Talent mixes the DNA and stabilized soluble protein oligomer at a 1 to 1 ratio.  Use labeled containers.
3.5.2. MED:  Talent leaves the mixture at 4ºC.
3.5.3. CU:  Tube of DNA-containing amyloid with insoluble precipitate as talent displays to camera.  Use labeled containers.
3.6. To prepare the heparin-containing amyloid, mix heparin and stabilized soluble protein oligomer at a 1 to 1 ratio before incubating it at 4ºC for at least 2 hrs.  Similar to the nucleic acid-containing amyloids, insoluble precipitate is visible in solution when the initial protein concentration is 0.5 mg/ml or higher.
3.6.1. MED:  Talent mixes the heparin and stabilized soluble protein oligomer at a 1 to 1 ratio.  Use labeled containers.
3.6.2. MED-over the shoulder:  Talent pulls the mixture out of 4ºC and displays the tube of heparin-containing amyloid with insoluble precipitate to camera.
4. Results: Analysis of the amyloid and soluble protein oligomer
4.1. The ability to convert native proteins directly to amyloid relies on the conformational change incurred at high temperature in the MES buffer.  Precipitation in the solution is a good indication of protein aggregation and possible amyloid formation. 
4.1.1. LAB MEDIA:  Figure 1.  Editors, please highlight or box out the center lane as this point is narrated.
4.2. To allow soluble protein oligomer to stabilize, EDC is used to crosslink the proteins to solidify the oligomeric conformation induced in MES buffer.  As a result, the stabilized protein oligomers are multimeric proteins, distinct from monomeric native protein or heat-induced aggregates when separated by SDS-PAGE.
4.2.1. LAB MEDIA:  Figure 1.  Editors, please highlight or box out the right lane as this point is narrated.
4.3. Stabilized soluble protein oligomers can readily bind to nucleic acids, including both DNA and RNA, in a sequence-independent manner. Therefore, a gel shift assay can be performed to visualize the direct interaction between the stabilized soluble protein oligomers and DNA, which would result in the retarded migration of DNA on an agarose gel. 
4.3.1. LAB MEDIA:  Figure 2
4.4. Cytotoxicity is an archetypical character of soluble protein oligomers.  Stabilized soluble protein oligomers dose-dependently induce cell death that is detectible by Fluorescence-activated cell sorting.  As shown here, RPMI 8226 cells are extremely susceptible to soluble protein oligomer-induced death that is measured by propidium iodide staining. 
4.4.1. LAB MEDIA:  Figure 3.  Editors, please highlight or box out the bottom panels as the second half of the last sentence is narrated.

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



5. Conclusion (said by authors on camera)
5.1. Stephanie:  After watching this video, you should have a good understanding of how to prepare different types of amyloid from any protein of your choice in vitro.
5.1.1. MED:  Stephanie speaks toward 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.  

Insert your media filenames here.
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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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