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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? N 

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N 
C. 2.4, 2.5, 2.7, 2.8, 2.12. 
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.) __Ensuring that insoluble pellets are fully sonicated . 2.8, 2.12
E.  Will the filming need to take place in multiple locations? Y 
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 methodology is to extract soluble and insoluble alpha-synuclein from post mortem parkinsonian brains (Intro).
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Rina Bandopadhyay: This method can help answer key questions in the study of Parkinson’s Disease. 

1.2. Rina Bandopadhyay: The main advantage of this technique is that it is a relatively straightforward technique using common laboratory reagents and instruments. 

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.9. Procedures involving human tissue have been approved by the Institutional Review Board (IRB) at University College London, Institute of Neurology and are performed under license issued by the human tissue authority (HTA) UK (no. 12198). 
Protocol (read by voice talent at JoVE):

2. Brain Sample Homogenization and Differential Ultracentrifugation
2.1. After preparing the necessary solutions and buffers [2.1.1-MED], begin by placing a 0.5 gram sample of frozen basal ganglia tissue onto a small petri dish [2.1.2-MED]. Use a sterile scalpel blade to rapidly mince into 1-millimeter square fragments [2.1.3-CU].   

2.1.1. Talent places a bottle of 1X TBS-SDS buffer into the work area. All other implements and solutions are already in place. 
2.1.2. *film as written. 
2.1.3. *film as written. 
2.2. Collect the minced tissue into a 15 ml tube [2.2.1-CU] and add 10 volumes of ice cold 1X TBS to the tube [2.2.2-MED]. 

2.2.1. *film as written. 

2.2.2. *film as written. 
2.3. Homogenize the samples using a mechanical homogenizer at 20,000 rpm for 10 sec [2.3.1-CU-TXT], then cool on ice for 2 minutes [2.3-2-MED]. Repeat the homogenization three times, cooling on ice each time [2.3.3-MED – over the shoulder]. 
2.3.1. Talent homogenizing the sample. TEXT: 10s, 20,000 rpm 
2.3.2. Talent places the sample on ice. 
2.3.3. Talent is homogenizing the sample and then places it on ice. 
2.4. Centrifuge the homogenate at 10,000 x g for 5 minutes at 4 degrees Celsius [2.4.1-MED-TXT]. 

2.4.1. Talent places the tubes in the centrifuge and closes the lid. TEXT: 5 min, 10,000 x g, 4(C. 

2.5. Transfer the crude homogenate supernatant to polycarbonate centrifuge tubes [2.5.1-MED] and centrifuge at 100,00 x g for one hour at 4 degrees Celsius [2.5.2-MED-TXT]. 

2.5.1. *film as written. B shot added
2.5.2. Show display of centrifuge as talent presses start and the display counts down from 60 minutes. Tubes being put into centrifuge TEXT: 1h, 100,00 x g, 4(C

2.6. Transfer the supernatant to cooled tubes on ice [2.6.1-MED-over the shoulder], and retain this as the TBS-soluble fraction [2.6.2-CU]. 

2.6.1. *film as written. Use take 3
2.6.2. The tube is labeled ‘TBS-soluble fraction’ 

2.7. Wash in five volumes of 1X TBS buffer [2.7.1-MED], and centrifuge at 100,000 x g for 15 minutes at 4 degrees Celsius. [2.7.2-MED-over the shoulder-TXT]. Aspirate and discard the supernatant, [2.7.3-CU] then repeat the wash [2.7.4-MED]. 
2.7.1. TBS is added to the samples. 
2.7.2. Talent operating centrifuge. TEXT: 15 min, 100,000 x g, 4(C
2.7.3. Supernatant is aspirated, get remaining pellet in shot. Use take 3, other are not reliably correct
2.7.4. Talent pipettes from bottle of TBS. 

2.8. Rina Bandopadhyay: Thorough washing of pellets in between ultracentrifugation steps is critical for the success of this procedure [2.8.1-INT]. 

2.8.1. Rina Bandopadhyay speaks the above to camera. 
2.9. After allowing the samples to reach a temperature of 10 degrees Celsius to avoid SDS precipitation, add 5 volumes of 1X TBS-SDS and resuspend the final pellet by sonicating for 10 seconds at 20KHz at room temperature [2.9.1-MED-TXT]. 
2.9.1. Talent (standing by sonicator) adds TBS-SDS and then sonicates the sample.  TEXT: 10s, 20 KHz
2.10. Ultracentrifuge at 100,000 x g for 30 minutes at 25 degrees Celsius [2.10.1-MED-TXT]. 
2.10.1. Talent placing tubes into the ultracentrifuge, closing the lid and pressing start. TEXT: 30 min, 100,000 x g, 25(C. 
2.11. After ultracentrifugation, transfer the supernatant to cooled tubes on ice [2.11.2-MED], and retain as the SDS soluble fraction [2.10.2-CU]. 

2.11.1. *film as written. 

2.11.2. The tube is labeled ‘SDS-soluble fraction’ take 1 is incorrect
2.12. Add 5 volumes of room temperature 1X TBS-SDS buffer to the pellet [2.12.1-CU], and centrifuge at 100,000 x g for 15 min at 25 °C [2.12.2-MED-TXT]. Discard the wash buffer and repeat the wash [2.12.3-MED]. 
2.12.1. *film as written. 
2.12.2. Show display of centrifuge as talent presses start and the display counts down from 15 minutes. Tubes going into centrifuge TEXT: 15 min, 100,000 x g, 25(C. 
2.12.3. Talent removes wash buffer. 
2.13. After discarding the supernatant, add 50 microliters of 1X TBS-SDS-UREA [2.13.-MED], and solubilize using a sonicator set at 20KHz for 10 seconds [2.13.2-CU-TXT]. Label this sample as the urea soluble fraction [2.13.3-MED].
2.13.1. *film as written. 
2.13.2. *film as written. TEXT: 10 s, 20 KHz
2.13.3. Talent labels the tube. 
2.14. Rina Bandopadhyay: It is essential to thoroughly to ensure all insoluble proteins are extracted in the procedure [2.14.1-INT]. 

2.14.1. Rina Bandopadhyay speaks the above to camera. 

2.15. Dilute TBS-SDS-Urea samples 1:1 with 1XTBS buffer to allow compatibility with protein assay reagents [2.15.1-MED], and assay each fraction for total protein content using a commercial protein assay kit according to the manufacturer’s protocol [2.15.2-MED-over the shoulder]. 
2.15.1.  Talent diluting samples. 
2.15.2. Loading the plates/cuvettes with colored protein assay solution. Shot B added
2.16. Aliquot samples into 20 microliter aliquots with 10% glycerol to reduce future freeze-thaw cycles [2.16.1-CU] and store at -80˚C [2.16.2-WIDE]. 
2.16.1. *film as written. 

2.16.2. *film as written. 
3. Immunoblotting of Samples 
3.1. Load 10 microliters of the TBS, TBS-SDS and TBS-SDS-Urea extracts and a molecular weight marker on 10-well 4-12% Bis-Tris polyacrylamide gel with MOPS as running buffer using standard techniques [3.1.1-MED].
3.1.1. A 10-well gel is loaded from left to right with 3 samples and a molecular weight marker. Shot can easily be edited for length. 
3.2. Run the gel at 200 V for 1 h [3.2.1-MED – over the shoulder], or until the blue dye from loading buffer has reached the bottom of the gel [3.2.2-CU]. 
3.2.1. Talent setting the power pack and starting the run. Make sure all gel running equipment is visible in shot. 

3.2.2. Shot of the gel with the loading buffer at the bottom. 
3.3. Wet a nylon membrane in 100% methanol and then soak in transfer buffer containing 20% methanol [3.3.1-MED]. Make an identifying mark on the blot to determine the protein side and the orientation of the molecular-weight size markers [3.3.2-CU]. 
3.3.1. *film as written. 
3.3.2. *film as written. 
3.4. Sandwich the gel with the membrane alongside wet filter paper [3.4.1-MED]. Perform the transfer for 2 h at 40 V [3.4.2-MED-over the shoulder]. 
some of these takes include both 3.4.1 3.4.2. Did not know this was what talent wad going at the time. Please confirm shot with author.
3.4.1. *film as written. 
3.4.2. Talent setting the power pack and starting the run. Make sure all transfer equipment is visible in shot. 
3.5. Block the membrane in 5% BSA solution in 1X PBS-T for 30 minutes with shaking at 70 rpm to prevent non-specific binding of primary antibody to the membrane [3.5.1-MED-TXT].  
3.5.1. Talent places the membrane into a container of 5% BSA, 1X PBS-T solution on a lab shaker and then turns on the shaker. TEXT: See written protocol for buffer preparation. 
3.6. Probe the protein blot by incubating with 6 ml of the alpha-synuclein primary antibody Syn-1 diluted 1:750 in PBS-T [3.6.1-MED-TXT], overnight at 4 degrees Celsius [3.6.2-MED]. 
3.6.1. Talent moves the blot into a container with the primary antibody. TEXT: BD Biosciences; mouse monoclonal antibody. 
3.6.2. Talent places the container in the fridge/cold room. 
3.7. The next day, wash the membrane with 1X PBS-T three times for five minutes each time [3.7.1MED-over the shoulder/MED].
3.7.1. Talent fills a tray holding the blot with 1X PBS-T, places it on the shaker and turns it on. Also film Talent picking up the container, pouring off the buffer and replacing it. Shot will be reused once. Shot B added
3.8. Then incubate the blot with the appropriate HRP conjugated secondary antibody diluted to 1:2000 in PBS-T for 30 min [3.8.1-MED]. 
3.8.1. Talent adds solution from a tube labeled ‘HRP-anti-mouse-IgG’ to the blot. 
3.9. Wash the membrane as before with 1XPBS-T [3.9.1-MED-TXT]. 
3.9.1. Use 3.7.1-MED. Talent picks up container, pours off buffer and replaces it. 
3.10. Immerse the blots in enhanced chemiluminescence solution according to the manufacturer’s instructions in a dark room [3.10.1-MED]. Cover the blots with cling film [3.10.2-CU] and capture the signal using autoradiography [3.10.3-MED]. 
3.10.1. *film as written in low light. Cannot film in dark room.  Could not brighten without destroying sample.  Stock shot or text will need to be used here
3.10.2. *film as written.

3.10.3. Most darkrooms have an illuminated signal outside the door to show that someone is imaging inside the room. Film this signal being turned on. 
3.11. After imaging, incubate the western blot with 6 mL of western blot stripping buffer for 10 min with constant shaking to strip the blot of alpha-synuclein antibody signal [3.11.1-MED]. 
3.11.1. Talent pours from a labeled bottle of stripping buffer into the container (which is placed on a shaker), places the blot in this solution, and turns on the shaker. 

3.12. Repeat the western blot procedure to probe the membrane with beta-actin primary antibody at a 1: 8000 dilution [3.12.1-MED-TXT].  
3.12.1. Talent pipetting from a tube labeled ‘anti-beta-actin 1:8000. TEXT: Sigma Aldrich, Mouse monoclonal. 
3.13. Scan and convert the final image into a Tiff image and measure densities using NIH ImageJ for quantitation purposes [3.13.1-MED]. 

3.13.1. Talent loading gel film into scanner and working on a computer. Could not film this.  Just go directly to Lab Media shot in Section 4
4. Results: Distinct Species of Alpha-Synuclein Detected by Western Immunoblot
4.1. The following images are representative immunoblots of alpha-synuclein levels from PD and control human basal ganglia tissue. The TBS, SDS and urea soluble fractions were analyzed for the presence of alpha-synuclein using western immunoblot. 10mg of protein was loaded onto each lane [4.1.1-LM]. 
4.1.1. 53415_Bandopadhyay_Figure2A. 53415_Bandopadhyay_Figure2C. 53415_Bandopayhyay_Figure2E. Show all 3 images on screen. Highlight ‘TBS, SDS and urea’ in time with the narration. 
4.2. In the TBS fraction alpha-synuclein monomers are present in all cases. The asterisk possibly represents a C-terminally truncated form of alpha-synuclein [4.2.1-LM]. 
4.2.1. 53415_Bandopadhyay_Figure2A

4.3. In the SDS fraction, some oligomers of alpha-synuclein are seen along with monomers, indicated by the solid arrowhead, in the PD tissue [4.3.1-LM]. 
4.3.1. 53415_Bandopadhyay_Figure2C
4.4. In the urea fraction, monomers, oligomers and aggregated alpha-synuclein are variably expressed in the PD cases reflecting their respective Lewy Body load [4.4.1-LM]. The neurologically normal control samples show the presence of only small amounts of monomeric alpha-synuclein [4.4.2-LM]. 
4.4.1. 53415_Bandopayhyay_Figure2E. Place a box around the first three lanes to highlight. 

4.4.2. 53415_Bandopayhyay_Figure2E. Place a box around the last two lanes to highlight and flash the arrowhead on the right hand side.

5. Conclusion (said by authors on camera)
5.1. Rina Bandopadhyay: Once mastered, this protein extraction technique can be done within a working day followed by western immunoblot the next day if it is performed properly.

5.2. Rina Bandopadhyay: After its development, this technique paved the way for researchers in the field of Lewy body biology to explore insoluble and aggregated alpha-synuclein species in pathological human tissue and in vivo animal models. 

5.3. Rina Bandopadhyay: Don't forget that working with unfixed human tissue requires precautionary measures and gloves and laboratory coats should be worn throughout for all the handling procedures. 
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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