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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)_____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.) 

___2.2, 2.3, 2.5, 2.7, 2.8_____
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.) ______2.8________________

E.  Will the filming need to take place in multiple locations? (Y/N) __N_____ 
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 describe a useful tool for visualization, characterization, and quantification of huntingtin protein flux for the analyses of protein homeostasis in Huntington’s disease model systems (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Joseph Ochaba: This method can help answer key questions in the protein homeostasis and neurodegenerative disease fields, such as understanding the impact of therapeutic interventions on protein aggregation and their relationship to disease pathogenesis. 
1.2. Joseph Ochaba: The main advantage of this technique is that it allows investigators to isolate and resolve insoluble protein species for quantitative analysis.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Eva Morozko: Though this method can provide insight into biochemical changes during Huntington’s disease pathogenesis, it can also be applied to other protein misfolding diseases, such as Parkinson’s and Alzheimer’s disease.
Protocol: (read by voice talent at JoVE)
2. Soluble/Insoluble Fractionation Protocol
2.1. To begin this procedure, label two sets of tubes for each sample as “Soluble” and “Insoluble” [1-MED-over the shoulder]. Prepare a lysis buffer immediately prior to sample lysis in the “Soluble” tube by adding the appropriate amount of inhibitors. Next, add ice-cold working soluble lysis buffer supplemented with protease inhibitors to the tissue [2-MED-TXT]. 
2.1.1. *Film as written

2.1.2. Added shot: weighing out NEM while talent wears face mask
2.1.3. Added shot: talent preparing lysis buffer
2.1.4. *Film as written. Text: Volume varies depending on tissue amount; see Table 1
2.2. For mouse brain tissue, slowly dounce 30 times in a 1 mL glass douncer [1-MED-over the shoulder]. Be careful not to break the surface of liquid, as bubbles will form and may yield incomplete homogenization [2-CU]. Then, pipet it into the “Insoluble” labeled tube on ice [3-MED-over the shoulder]. 
2.2.1. *Film as written

2.2.2. CU the sample while it is being dounced
2.2.3. *Film as written
2.3. For cell lines, cells were plated at 5 x 105 cells in each 6-well plate and grown to near confluency [1-MED-over the shoulder]. Afterward, rinse the cells once with cold, 1x PBS and remove it [2-CU]. Then, apply minimal volume of lysis buffer to the cells [3-CU] and lift them with cell scraper [4-CU]. 
2.3.1. Talent plating the cells on the 6-well plate (Cells already plated) Talent observing confluency of plated cells
2.3.2. CU the confluent sample as it is rinsed with PBS
2.3.3. *Film as written

2.3.4. CU the cells as they are lifted with scraper

2.4. Next, transfer homogenate or cell lysate into the labeled “Insoluble” tube [1-MED-over the shoulder] and lyse on ice for 1 hour [2-CU-TXT]. For cell lysates, triturate several times to break up cell clumps prior to starting incubation and avoid forming bubbles [3-MED-over the shoulder]. Briefly pulse vortex each sample for 1 second halfway through lysing [4-CU].
2.4.1. *Film as written Video editor: 2.4.1 through 2.4.3 were filmed in one shot. No slating numbers specified by authors. 
2.4.2. CU the tubes as they are placed on ice. Text: 1 h
2.4.3. *Film as written

2.4.4. A sample is being pulse vortexed

2.5. After that, centrifuge the samples at 4 °C at 15,000 x g for 20 minutes [1-MED-TXT]. Then, remove the supernatant, be careful not to disturb the pellet/cloudy layer as this will contaminate the fraction [2-CU]. Pipet the supernatant as soluble fraction into the “Soluble” labeled tube and keep it on ice [3-MED-over the shoulder].
2.5.1. Talent places the samples in the centrifuge. Text: 4 °C, 15,000 x g, 20 min
2.5.2. CU the supernatant as it is being removed
2.5.3. *Film as written

2.6. Eva Morozko: Keeping track of Soluble and Insoluble lysis buffers is key, switching the buffers or placing Insoluble buffer or samples on ice will be detrimental to the outcome of the protocol [1-MED].
2.6.1. Interview style

2.7. Wash the pellet with 500 µL of lysis buffer [1-MED-over the shoulder] and centrifuge at 4 °C at 15,000 x g for 5 minute [2-MED- over the shoulder-TXT]. Repeat the wash one more time [3-MED]. Subsequently, remove all the remaining wash buffer, leaving only the tissue pellet [4-CU].
2.7.1. *Film as written
2.7.2. Talent places the pellet in the centrifuge. Text: 4 °C, 15,000 x g, 5 min
2.7.3. *Film as written

2.7.4. *Film as written

Author comment: 2 washing steps are identical. Extra takes can be used however seen fit. No difference between 2.7.1, 2.7.2 and 2.7.3
2.8. Next, resuspend the pellet with lysis buffer supplemented with 4% SDS [1-MED-TXT]. Sonicate each sample for 30 seconds at room temperature with a probe sonicator [2-CU-TXT].
2.8.1. *Film as written. Text: Volume can be adjusted depending on pellet size; see Table 1
2.8.2. CU the sample as it is being sonicated. Text: 30s, RT, 125 Watts, 20 kHz, Pulse, Amplitude 40%
2.9. Eva Morozko: Sonicating small volumes for a long period of time is technically challenging. Be careful not to lose any sample by emulsifying or spraying while completing this step.    

2.9.1. Interview style
2.10. Afterward, boil the samples for 30 minutes [1-CU-TXT]. Then, centrifuge them briefly at 6,000 x g [2-MED-over the shoulder-TXT].
2.10.1. CU the samples as they are being boiled. Text: 30 min
2.10.2. Talent places the samples in the centrifuge.  Text: 6,000 x g, 15 s
2.11. Subsequently, perform detergent compatible protein assay or Lowry protein assay to measure protein concentration [1-CU]. Following that, aliquot the samples into 50 µL batches to avoid freeze-thaw issues [2-MED-over the shoulder]. 
2.11.1. Show a completed assay ready in a 96 well plate
2.11.2. *Film as written

3. Western Blot and Quantification 

3.1. In this step, perform western blots by diluting 30 µg of sample at a ratio of 1 to 1 in loading buffer [1-MED-over the shoulder-TXT]. Boil the samples for 5 minutes [2-CU-TXT] and centrifuge them briefly at 6,000 x g [3-CU-TXT].
3.1.1. Talent loading dye to the labeled samples. Text: 1.6x loading dye, 1x reducing
3.1.2. *Film as written. Text: 5 min
3.1.3. CU the samples as they are in centrifuge. Text: 6,000 x g, 15 s
3.2. Next, analyze the fractions by SDS-PAGE and western blot. Stain the membrane with whole protein stain to visualize protein loading efficiency [1-CU].

3.2.1. CU the fresh membranes and show whole protein stain for both soluble and insoluble
Videographer, the loading process takes about 2 minutes according to authors, please film the first 10 seconds and the last 10 seconds to show the changes.
Author comment: There are two different types of membranes. Soluble and Insoluble. Takes labeled as such for first 10 seconds of process. Two takes on last 10 seconds of process. First prior to last wash, second, completed transformation and washing. CU on soluble membrane on shaker. 
4. Results: Representative Results for Soluble and Insoluble Fractionations and Analyses
4.1. Here are the soluble and insoluble fractions from HEK293T cell lysates resolved on a 4-12% Bis-Tris and 3-8% Tris-Acetate PAGE gels, respectfully. Soluble fraction normalized to GAPDH loading control shows fluctuation of mHTT exon 1 soluble monomer based on exposure to protease inhibitor MG132 [1-LM]. Insoluble fraction shows that HMW accumulated species of mHTT is also modulated by MG132 treatment [2-LM]. 

4.1.1. 57082_Thompson_Figure 2A.tif: Show the left panel
4.1.2. 57082_Thompson_Figure 2A.tif: Add the right panel
4.2. And here are the analyses of soluble and insoluble fractions from HeLa cell lysates using western blot and filter retardation analyses. Data shows that the presence of an overexpressed SUMO isoform increases both HMW and fibrillary insoluble mHTT in the insoluble fraction [1-LM].
4.2.1. 57082_Thompson_Figure 2B.tif: Show the left panel, add the second one, then add the right panel
4.3. This figure shows the regulation of HMW mHTT accumulation after modulating a potential therapeutic in the insoluble fractionation from HeLa cells overexpressing 97Q-HTT exon 1. Therapeutic target PIAS1 was either silenced with a siRNA towards PIAS1 or overexpressed [1-LM]. 
4.3.1. 57082_Thompson_Figure 2C.tif: Show the left panel and add the right panel
4.4. Insoluble fractions from mouse striata treated with microRNA against PIAS1 and resolved on 3-8% Tris-Acetate PAGE gels show modulation of HWM insoluble mHTT [1-LM].
4.4.1. 57082_Thompson_Figure 2D.tif: Show the figure
5. Conclusion (said by authors on camera)

5.1. Eva Morozko: Don't forget that working with NEM can be extremely hazardous and precautions such as wearing a face mask should always be taken while performing this procedure 

5.2. Eva Morozko: Once mastered, this technique from lysate to end of fractionation can be done in 3-4 hours depending on the number of samples. An additional hour should be allowed for protein quantification and aliquoting.
5.3. Joseph Ochaba: Following this procedure, other methods like Agarose Gel Electrophoresis or filter retardation can be performed in order to detect soluble oligomers or insoluble fibrils, respectively.

5.4. Joseph Ochaba: This technique allows researchers studying neurodegeneration to perform in-depth analysis of protein homeostasis in associated diseases such as Huntington’s disease in disease models.

5.5. Joseph Ochaba: After watching this video, you should have a good understanding of how to  isolate and resolve insoluble misfolded protein species for quantitative analysis.

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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