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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)______N___  (If you can record images/videos using your own camera/software, then mark No)   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_____ If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

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, 3.1, 3.5, 4.1, 5.3, 5.4
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.) ____2.7, 2.8
E.  Will the filming need to take place in multiple locations? (Y/N) ___N____ 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. Experimental Goal (read by voice talent at JoVE):

The overall goal of this procedure is to purify a recombinant Shadoo protein, expressed as inclusion bodies in Escherichia coli and to refold it into the amyloid fibrils. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Vidic: This method can help answer key questions in the field of molecular mechanisms of protein conformational disorders, such as those occurring in prion diseases. (take 2)
1.2. Richard: The main advantage of this technique is that it allows the production of large amounts of protein in a rapid and low cost manner.   

Protocol (read by voice talent at JoVE):

2. Shadoo Protein Expression and Purification by Low Pressure Liquid Chromatography
2.1. To transform competent SoluBL21 bacteria with the pET-28-His6-Shadoo plasmid [2.1.1-LM], mix 10 – 100 picograms of plasmid, or 1 to 5 ul [2.1.2-WIDE/MED] into 50 ul of bacteria in a tube [2.1.3-CU].  Heat shock the cells at 42 degrees C for 45 seconds [2.1.4-MED/CU].
2.1.1. LAB MEDIA Figure 1B, Editor, use the gray tube between the two top arrows and place the text ‘SoluBL21 bacteria’ underneath it.  Then bring in the pET-28 plasmid and place it into the tube. 
2.1.2. Talent pipettes up plasmid

2.1.3. Talent pipettes plasmid into cells

2.1.4. Film as written (take 2)
2.2. Add LB medium supplemented with 40 mg/ml of kanamycin and bacteria [2.2.1-CU] and culture the transformed bacteria at 37 degrees C [2.2.2-WIDE/MED] until they reach an absorbance of 0.5-0.7 at 600 nm [2.2.3-MED/CU].  

2.2.1. Film as written

2.2.1B extra abb bacteria
2.2.2. Talent places cells in incubator

2.2.3. Talent checks OD on spectrophotometer at 600 nm and it reads 0.5-0.7
2.3. Induce Shadoo expression by adding 240 ug/ml of IPTG [2.3.1-CU] and culture the bacteria at 37 degrees C and 150 rpm overnight [2.3.2-WIDE].  

2.3.1. Film as written

2.3.2. Talent places culture in shaking incubator

2.4. To purify the protein, transfer the bacterial suspension into centrifuge tubes [2.4.1-CU] and spin at 2500 x g and 4 degrees C for 20 minutes [2.4.2-MED].  Use 15 ml of 50 mM Tris, 10 mM EDTA, pH8, and protease cocktail to resuspend each pellet derived from 500 ml of cell culture [2.4.3-MED/CU-TXT]. 

2.4.1. Film as written
2.4.2. Talent places tubes into centrifuge and starts spin; B need another version for 2.7.1 below

2.4.3. Talent adds Tris buffer to a pellet and resuspends (TEXT: can be frozen at -20°C)
2.5. After checking for over-expression according to the text protocol [2.5.1-MED/CU], add Triton X-100 to the resuspended pellets at a final concentration of 0.5% [2.5.2-CU].  Then incubate the suspension in a water bath at 37°C [2.5.3-MED].
2.5.1. Talent loads an SDS gel for checking for overexpression (Alternatively, if you have an image of a gel we can show you looking at on the screen, we can use this.)
2.5.2. Talent adds Triton X-100 to pellets

2.5.3. Talent places tubes into water bath
2.6. Next, sonicate the suspension in ice cold water at 6-12 microns peak-to-peak amplitude for 5 minutes to lyse the bacterial cells [2.6.1-MED/CU].  Then transfer the sonicated suspension into clean 50ml centrifugation tubes [2.6.2-CU].
2.6.1. Film as written, have sonication settings visible if possible

2.6.2. Film as written

2.7. Centrifuge the tubes at 15,000 x g and 4 degrees C for 15 minutes [2.7.1-MED].  Decant to remove the supernatant and add 5 ml of binding buffer per tube [2.7.2-CU-TXT]. 

2.7.1.   Use 2.4.2B here 

2.7.2. Talent finishes decanting a tube and 

2.7.3.  EXTRA adds binding buffer (TEXT: refer to text protocol for buffer details) (take 3)

2.8. Place the tubes on the rotating wheel overnight to completely resuspend proteins from inclusion bodies [2.8.1-MED/CU].
2.8.1. Talent places tubes onto rotating wheel and starts the rotation

3. Ni2+ -affinity Chromatography
3.1. To carry out nickel chromatography, inject 10 ml of 0.2M nickel sulfate water solution into the Sepharose column to charge it with nickel ions [3.1.1-CU].
3.1.1. Talent injects solution into column to charge it
3.2. Equilibrate the column by injecting 30-50 ml of the binding buffer with low imidizole [3.2.1-CU-TXT].  Then use an injection loop to load the urea-solubilized proteins [3.2.2-CU].
3.2.1. Film as written (TEXT: 5 mM imidazole)
3.2.2. Film as written (screen showing curve + column)
3.3. Next, with 10 ml of low imidizole binding buffer, thoroughly wash the column to remove unbound proteins [3.3.1-MED/CU].  

3.3.1. Talent adds low imidizole binding buffer to wash the column (+CU screen showing the curve going down)

3.4. Then use 50-100 ml of washing buffer to wash the column [3.4.1-CU-TXT] and elute non-specifically bound proteins [3.4.2-CU].
3.4.1. Talent adds washing buffer to column (TEXT: binding buffer w/80mM imidizole)

3.4.2. Shot of solution eluting off of column

3.5. To elute the His-tagged protein, apply a 15 ml linear gradient of 80-800 mM imidizole in binding buffer at a flow rate of 1 ml/ml [3.5.1-MED/CU].  Collect 1 ml fractions [3.5.2-CU][3.5.3-LM].  

3.5.1. Talent sets and starts the linear gradient

3.5.2. Fractions are seen coming off of column 

3.5.3. LAB MEDIA 150821 presentation CAR slide 1 (Ni2+ affinity chromatography), Editor, place side by side with 3.5.2
3.6. Aliquot 8 ul from each fraction into separate tubes [3.6.1-CU] and add 4 ul of 4X Laemmli denaturation solution [3.6.2-CU].  Then heat the tubes at 100°C for 5 minutes [3.6.3-MED/CU].
3.6.1. Film as written

3.6.2. Film as written

3.6.3. Talent places tubes into heating block or water bath

3.7. Carry out SDS/PAGE by running 10 ul each of marker and samples on a 12% polyacrylamide gel [3.7.1-MED/CU] and stain with Coomassie blue [3.7.2-CU].  The calculated molecular weight of Shadoo is 12,243.2 Da.  Pool all Shadoo-containing fractions [3.7.3-LM]. 

3.7.1. Talent loads samples onto gel

3.7.2. Talent places gel into Coomassie blue, or, use a CU of an already stained/destained gel

3.7.3. LAB MEDIA Figure 5A, Editor, for ‘the calculated molecular weight of Shadoo is…’ add in an arrow from the right side pointing out the height approximately around the thick blue bands in lanes 15 and 17.  For ‘Pool all Shadoo containing fractions,’ place a bracket around lanes 13-18.    
4. Size Exclusion Chromatography and Desalting
4.1. For size exclusion chromatography, equilibrate a 120 ml total bed volume Superdex column by injecting 250 ml of 20 mM Tris-HCl buffer, pH 7.4, 0.5M NaCl, and 8M urea at a flow rate of 1.5 ml/min [4.1.1-MED/CU].
4.1.1. Talent injects Tris buffer into column to equilibrate

4.2. Load the pooled Shadoo fractions onto the column [4.2.1-CU] and after eluting a column void volume of 40 ml [4.2.2-CU], collect 1 ml fractions of the protein [4.2.3-CU][4.2.4-LM].  After verifying the fractions containing Shadoo, pool the protein as before [4.2.5-MED/CU].  Load pooled Shadoo fractions onto the column [4.4.1-CU].
4.2.1. Film as written

4.2.2. Void volume almost finished coming off column (computer screen)
4.2.3. A fraction being collected into a tube

4.2.4. LAB MEDIA 150821 presentation CAR slide 2 (4.2 Size exclusion chromatography); Editor, place side by side with 4.2.3

4.2.5. Talent pools fractions

4.4.1 [moved] Load pooled Shadoo fractions onto the column

4.3. To desalt the sample, use 150 ml of 10 mM ammonium acetate, pH 5 to equilibrate a 53 ml desalting column, at a flow rate of 5 ml/min [4.3.1-CU].  Using a UV detector at 280 nm [4.3.2-MED/CU], begin collecting fractions [4.3.3-MED/CU][4.3.4-LM] that show an increase in the signal from the UV detector [4.4.3-CU].
4.3.1. Talent applies buffer to desalting column and Talent sets UV detector to 280 nm
4.3.2. Talent sets UV detector to 280 nm

4.3.3. Fractions are seen coming off column

4.4.3 [moved] Increase in signal coming off UV detector

4.3.4.  LAB MEDIA 150821 presentationCAR slide 3 (4.3 Desalting), Editor, place side by side with 4.3.3
4.4. Load pooled Shadoo fractions onto the column [4.4.1-CU] and manually collect fractions [4.4.2-CU] that show an increase in the signal from the UV detector [4.4.3-CU].
4.4.1. [moved] Film as written

4.4.2. Talent manually collects fraction

4.4.3. [moved] Increase in signal coming off UV detector

5. In vitro Assembly of Shadoo into Amyloid Fibrils at Physiological pH and Acidic pHs.

5.1. To assemble Shadoo into amyloid fibrils at physiological pH, use 20 micromolar Tris, pH 7.4 to dilute Shadoo [5.1.1-CU].  With a spectrophotometer at 280 nm and the extinction coefficient deduced from the amino acid composition of ‘20,970,’ calculate the concentration [5.1.2-MED/CU].
5.1.1. Film as written (take 5)
5.1.2. Talent places sample into spectrophotometer and enters extinction coefficient to calculate concentration

5.2. Transfer 500 ul of the solution into a conical plastic tube [5.2.1-CU] and incubate at 4 degrees C for a couple of weeks to allow spontaneous protein conversion to amyloid structures [5.2.2-WIDE/MED].
5.2.1. Film as written  (set the pipette)
5.2.2. Talent places tube in fridge

5.3. After the incubation, add freshly prepared thioflavin T, or ThT to 100 ul of Shadoo solution [5.3.1-CU-TXT].  Then incubate the solution at room temperature for 5 minutes [5.3.2-CU].  

5.3.1. Film as written (TEXT: 10 uM final concentration)  

5.3.2. Talent sets tube on bench at RT to incubate

5.4. Measure fluorescence emission from 460 to 520 nm using an excitation wavelength of 435 nm to verify the presence of amyloid structures [5.4.1-MED/CU].  

5.4.1. Talent adds sample to measure fluorescence emission

5.5. To assemble Shadoo into amyloid fibrils at acidic pHs, dilute Shadoo in 1M Guanidine hydrochloride, 20 mM Na-acetate, pH 5 to a final concentration of 2 uM [5.5.1-CU]. 

5.5.1.  Film as written (take 3)
5.6. Transfer 500 ul into a conical tube [5.6.1-CU] and incubate with continuous shaking at 37 degrees C for 3 to 7 days [5.6.2-WIDE].  Check the presence of amyloid fibrils by adding ThT to the sample [5.6.3-FF] and measuring fluorescence as just demonstrated [5.6.4-FF].  

5.6.1. Film as written (see 5.2.1)
5.6.2. Talent places tube in 37 degree incubator with shaking (close the incubator room)
5.6.3. FREEZE FRAME from 5.3.1 of talent adding ThT to sample

5.6.4. FREEZE FRAME from 5.4.1 of talent placing sample into machine to measure fluorescence

5.7. Finally, dialyze the suspension against 10 mM Na-acetate buffer, pH 5.0 to purify the amyloid fibrils [5.7.1-MED/CU-TXT]. 

5.7.1. Talent places dialysis tubing/sample into buffer and starts it stirring (TEXT: store at 4°C) (take 3)
6. Results: His6-tagged Shadoo Protein Purification and Refolding to Amyloid Fibrils
6.1. Shown here are fractions containing His6-tagged Shadoo protein collected through affinity chromatography and subjected to SDS-PAGE [6.1.1-LM].
6.1.1. LAB MEDIA Figure 5A, Editor, point out the bands in lanes 13-18, around the area of the bottom, thicker band in lane 17.
6.2. In this figure, the Shadoo containing fractions were pooled and purified by size exclusion chromatography. The molecular weight of Shadoo is 12 kDa [6.2.1-LM].
6.2.1. LAB MEDIA Figure 5B, Editor, point out the blue bands between 10 and 17 kDa in lanes 34, 36, 38, and 42.
6.3. The presence of Shadoo was also verified by Western blot using a specific anti-Shadoo antibody; SPRN, that binds to a sensitive epitope between 76-105 amino acids from the protein C-terminal region [6.3.1-LM].
6.3.1.  LAB MEDIA Figure 5C, Editor, since Figure 5B has the size marker on the left side, keep it in view and add 5C as shown in the figure with the black line and add the arrow to point out the black bar for ‘The presence of Shadoo was also verified by Western blot…’
6.4. In this graph, Shadoo refolding to amyloid fibrils is verified by ThT staining that increases in intensity in response to the conversion of Shadoo to amyloidal structures [6.4.1-LM].  Negative staining electron microscopy also verifies the refolding of Shadoo to amyloid fibrils [6.4.2-LM]. 
6.4.1. LAB MEDIA Figure 6A, Editor, point out the rising black line
6.4.2. LAB MEDIA Figure 6B, Editor, place next to Figure 6A
7. Conclusion (said by authors on camera)
7.1. Vidic: Following this procedure, other methods like those based on nickel magnetic beads can be performed in order to replace the nickel affinity column. (take 2)
7.2. Vidic: After its development, this technique paved the way for researchers in the field of protein biophysics and biochemistry to explore in vitro, various proteins involved in different proteopathies.
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.

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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