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PLEASE READ THE INSTRUCTIONS IN THE GRAY BOXES CAREFULLY AND USE TRACK CHANGES WHILE MAKING ANY EDITS TO THE DOCUMENT. 
This document has several sections on separate pages, so take care to view each page.


Author Questionnaire:
Authors, please fill out the unanswered questions below.  

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  N
2. Does your protocol include software usage? (Y/N) Y
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.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.Step 2.3 and 2.4 – specifically 2.3.2 and 2.4.1
Steps 3.4, 3.5 and 3.6

4. 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.)
While not a technically challenging procedure, to ensure appropriate nuclear and cytoplasmic fractions are generated, it is essential that 
(i) the correct amount of detergent is used (Step 3.4), and;
(ii) the supernatant is carefully transferred to a new tube, without disturbing the pellet as this will lead to contamination (Step 3.6.2).
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.

5. Will the filming need to take place in multiple locations? (Y/N) N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee. 

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.	Comment by Alison Michie: OK


1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

· The total introduction length (i.e., Required and Optional Interview Statements) cannot exceed 150 words. 
· Restrict the length of each statement to no more than 30 words.
· Please answer the questions below in full sentences to highlight the significance of your protocol. You will be expected to memorize and deliver these sentences as spoken interview statements during filming. 
· Indicate the full name of each author who will give each statement. If only one author is giving the REQUIRED statements, the same author may speak both statements.

Why is your protocol significant? OR What key questions can this method help answer? 

1.1. Author NameAlison Michie: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)T.ransportation of macromolecules between the nucleus and cytoplasm is often deregulated in cancer cells. Mislocalization of tumor suppressor proteins has been implicated in the progression of hematological malignancies. Developing techniques to investigate these events is essential to gain a deeper understanding of CLL pathogenesis and aid in the development of novel therapies.


What is the main advantage of this technique?

1.2. Author NameAlison Michie: This protocol provides a fast and efficient method for generating nuclear and cytoplasmic fractions from primary CLL cells. These fractions can be used in downstream assays including enzyme activities, proteomics analysis and/or Western blotting.___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

· The following OPTIONAL questions may be answered to provide additional introductory information about your protocol. 
· These OPTIONAL statements must be spoken by different authors than those who gave the Required Interview Statements.
· The length of each OPTIONAL statement is restricted to no more than 30 words and contributes to the total introduction length, which cannot exceed 150 words. 
· Indicate the full name of each author who will give each OPTIONAL statement. 

Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?

1.3. Author NameJodie Hay: This technique will broaden our understanding of how therapies, and microenvironmental signals within tumours, alter the shuttling of proteins between the nucleus and cytoplasm in CLL cells, and potentially other B cell malignancies.___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

Are there any specific areas of research that this method could provide insight into? 

Can this method be applied to any other systems?

1.4. Author NameJodie Hay: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)This method can be used to determine the location of proteins and/or track protein movement as applicable.


How would you expect an individual who has never performed this technique to struggle? 

Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. [bookmark: _GoBack]Author NameMichael Moles: Perform a detergent gradient on each individual cell type you plan to use to ensure the optimal generation of highly-enriched nuclear and cytoplasmic fractions. ___________ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Why is visual demonstration of this method critical?

1.6. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Introduction of Demonstrator: (Said by you on camera)

· Please use this statement ONLY if any of the individuals who will be demonstrating the procedure on camera have not given a required or optional Introduction interview statement already.
· Include the full name(s) of the person(s) demonstrating the experiment followed by their title (e.g., technician, post doc, grad student, clinician, etc.) 
· Also indicate the full name of the author who will introduce the demonstrator(s). 

1.7. Author NameAlison Michie: Demonstrating the procedure will be Jennifer Cassels, Dr. Jodie Hay and Michael Moles, a _________ (name of the person or persons), a _________ (technician, a post doc, grad and a PhD student)  respectively from my laboratory. (Add additional mention of demonstrators as necessary).  	Comment by Alison Michie: In protocol order!
1.7.1. Interview style: Author saying the above 
1.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.






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

1.8. The use of primary samples from CLL patients described here have been approved by the West of Scotland Research Ethics Service, NHS Greater Glasgow and Clyde (UK) and all work was carried out in accordance with the approved guidelines. 

Section - Protocol
· Read through the entire protocol carefully to understand what you will need on the filming day and prepare accordingly. 
· The two-digit numbers (e.g. 2.1., 2.2.) represent the “steps” of you protocol and will be read by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the “shots” that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in a single work day, the protocol is restricted to 30 steps and/or 60 shots.
· It is critical for a smooth and organized shoot that all materials and work spaces are prepared and labeled (if applicable) in advance.   
· Any specimens/samples that require long or overnight incubation steps should be prepared in advance. (i.e. day 0 sample preparation will be filmed on the day of the shoot; day 1 samples should be prepared the day before the shoot so their processing can be filmed on the day of the shoot/after their overnight culture/treatment/etc.) 
2. Isolation of Chronic Lymphocytic Leukemia (CLL) Cells from Patient Blood Samples
2.1. Obtain peripheral blood samples from previously consented chronic lymphocytic leukemia patients in EDTA blood collection tubes, accompanied by the white cell count [1-TXT]. 
2.1.1. WIDE: Establishing shot: Talent handling samples. TEXT: White cell count - WCC
2.2. If the white cell count is equal or greater than 40,000,000 cells/mL, dilute the sample at a ratio of 1:1 with RT CLL wash buffer [1-TXT].
2.2.1. Talent diluting samples. TEXT: For WCC < 40x106 cells/mL see protocol; For all buffers and solutions see protocol.
2.3. Then, aliquot RT density gradient medium into an appropriately sized conical centrifuge tube for the sample [1]. Carefully layer the sample on top of the medium [2] and centrifuge at 400 x g for 30 min at RT [3].
2.3.1. Talent aliquoting RT density gradient medium into a tube.
2.3.2. Talent layering the sample on the medium.
2.3.3. Talent starting the centrifuge run.
2.4. Using a plastic Pasteur pipette gently harvest the white layer of mononuclear cells that collected at the interface of the density gradient medium and CLL wash buffer [1]. Transfer this isolated monolayer into a fresh 50 mL conical centrifuge tube [2].
2.4.1. ECU: Talent harvesting the white layer of mononuclear cells that collected at the interface.
2.4.2. Talent transfers the monolayer into a new tube.
2.5. To wash the cells, add 40 mL of CLL wash buffer to this monolayer [1] and centrifuge at 300 x g for 10 min at room temperature [2]. Discard the supernatant [3], flick the bottom of the tube to resuspend the pellet, and repeat this wash [4].
2.5.1. Talent adding CLL wash buffer to the tube.
2.5.2. Talent placing the tube in the centrifuge.
2.5.3. Talent discarding the supernatant.
2.5.4. Talent flicking the bottom of the tube. Videographer, make multiple usable takes, it will be repeated.
2.6. Discard the supernatant, flick the bottom of the tube again [1], and then resuspend the cell pellet in a set volume of CLL wash buffer depending on the size of the pellet [2].
2.6.1. Use 2.5.4.
2.6.2. Talent adding buffer and starts resuspending.
2.7. After counting the cells and after flow cytometry to check the cell purity, place the cells into tissue culture plates, at the required cell density, ready for stimulation and/or drug treatment.

3. Preparation of Subcellular Fractions from CLL Cells
4. 
4.1. After stimulation and/or drug treatment incubation is complete, transfer the cells into individually labelled 1.5 mL microfuge tubes [1] and pellet by centrifuging at 200 x g for 5 min at 4 °C [2]. 
4.1.1. Talent transferring the cells into 1.5 mL tubes.
4.1.2. Talent placing tubes in the centrifuge.
4.2. After discarding the supernatant resuspend the cell pellet in 1 mL of ice-cold PBS/phosphatase inhibitors [1]. Centrifuge at 200 x g for 5 min at 4 °C, remove the supernatant [2] and keep these whole cell extract pellets on ice for further preparations [3-TXT].
4.2.1. Talent adding inhibitors to the pellet and starts resuspending. 
4.2.2. Talent removing the supernatant after centrifuging.
4.2.3. Talent placing tubes on ice. TEXT: For subcellular fractions and whole cell lysates

5. Preparation of Subcellular Fractions from CLL Cells
5.1. To prepare cytoplasmic fractions gently resuspend the cell pellets in 50 microliters of 1x hypotonic buffer [1-TXT]. To allow the cells to swell incubate them on ice for 15 min [2].
5.1.1. Talent adding hypotonic buffer to the pellet. TEXT: Cytoplasmic Fraction
5.1.2. Talent placing the tube on ice.
5.2. After performing a detergent gradient to determine the optimal concentration of detergent to use for a specific cell type, add 0.8 - 2.5 L of detergent into each sample [1-TXT] and vortex on the highest setting for 10 s [2]. 
5.2.1. Talent adding detergent to some samples. TEXT: 1:20 to 1:60 dilution
5.2.2. Talent starts vortexing.
5.3. To verify cell lysis, observe the cells under a phase contrast microscope before and after addition of detergent [1]. Whole cells appear larger withhave a dense, dark nucleus, with surrounded by thethe cytoplasm that will appears as a bright halo around the nucleus [2]. Authors, could you provide an image of the cells?	Comment by Alison Michie: Attached.
5.3.1. Talent at the microscope.
5.3.2. 
5.4. Once lysed, centrifuge the samples at 14,000 x g for 30 s at 4 °C [1]. Carefully transfer the supernatant into a pre-chilled, labelled microfuge tube and store this cytoplasmic fraction at -80 °C until further analysis [2]. 
5.4.1. Talent placing the tubes in the centrifuge and starts the run.
5.4.2. Talent transferring supernatant from one tube into a fresh tube.
5.5. To the remaining pellet, which contains the nuclear fraction, add 50 L of complete lysis buffer [1-TXT] and resuspend by pipetting up and down [2]. 
5.5.1. Talent adding lysis buffer to the pellet. TEXT: Nuclear Fraction
5.5.2. Talent pipetting up and down.
5.6. To solubilize proteins associated with the nuclear membrane add 2.5 L of detergent [1], vortex on the highest setting for 10 s and incubate on ice for 30 min [2].
5.6.1. Talent adding detergent.
5.6.2. Talent vortexing. Videographer, make multiple usable takes, it will be repeated.
5.7. Vortex on the highest setting for 30 s and centrifuge [1-TXT]. Then transfer the supernatant into a pre-chilled, labelled microfuge tube and store this nuclear fraction at -80 °C until further analysis [2].

5.7.1. Use 3.6.2. TEXT: 14,000 x g, 20 min, 4 °C.
5.7.2. Talent transferring the supernatant.

6. Preparation of Whole Cell Lysates (WCL) from CLL Cells
6.1. For whole cell lysates resuspend the whole cell extract pellets in 100 L of complete lysis buffer by pipetting up and down [1]. To ensure complete cell lysis add 5 L of detergent and incubate on ice for 30 min [2].
6.1.1. Talent adding lysis buffer and starts resuspending.
6.1.2. Talent adding detergent.
6.2. Vortex on the highest setting for 30 s [1],  and then centrifuge at 14,000 x g for 20 min at 4 °C [2]. 
6.2.1. Talent vortexing.
6.2.2. Talent p0lacing tubes into centrifuge.
6.3. Transfer the supernatant into a pre-chilled microfuge tube and store this whole cell lysate at -80 °C until further analysis [1].
6.3.1. Talent transferring the supernatant into a new tube.
7. Downstream Analysis of Subcellular Fractions
7.1. To quantify protein trafficking between nuclear and cytoplasmic fractions perform quantitative Western blot analysis and import the images [1]. 
7.1.1. Talent at the machine take an image of the blot.
7.2. To display the image in the Image ribbon, click on the Choose button in the Display group and click on Chemi Channel. The Choose Display dialog will open to enable further adjustments if necessary.
7.2.1. SCREEN: 60426_screenshot_1, Timecode: 00:00-00:06, 
7.3. Implement additional enhancements using the adjustable sliders on the Image LUTs tab including Brightness [1] or Contrast [2]. Use the Curves tab for finer adjustments [3].
7.3.1. SCREEN: 60426_screenshot_1, Timecode: 00:08-00:23, 
7.3.2. SCREEN: 60426_screenshot_1, Timecode: 00:25-00:27,
7.3.3. SCREEN: 60426_screenshot_1, Timecode: 00:28-00:37,
7.4. For data analysis first click the Analysis ribbon. To analyze only one channel, deselect the channels not being analyzed by clicking on a channel’s Don’t Show Channel thumbnail, leaving only the desired channel displayed [1].
7.4.1. SCREEN: 60426_screenshot_2, Timecode: 00:00-00:08
7.5. To quantify signal intensity, click Add Rectangle to add rectangles to the image. Click the center of a feature, such as a protein band, to place a rectangle around it. After adding the desired shapes, click Select to return the cursor to the selection tool [1].
7.5.1. SCREEN: 60426_screenshot_2, Timecode: 00:10-00:22
7.6. To subtract background noise, click the first button in the Background group and select Median from the drop-down menu. Set the border width to 3 in the Background dialogue and select the segments that best represent the image background to be used for the background calculation [1]. 
7.6.1. SCREEN: 60426_screenshot_3, Timecode: 00:00-00:14
7.7. To export the data, click the Shapes tab above the table. For densitometry, values in the Signal column are required. Signal is the sum of the pixel intensity values or Total, for a shape minus the product of the Background and the Area. Then click the Report button, click Save As or Launch Spreadsheet [1].
7.7.1. SCREEN: 60426_screenshot_4, Timecode: 00:00-00:16. Talent clicks on the shape button and then a sheet pops up below. Then the cursor moves over the Signal column. Video editor, for the third sentence emphasize columns for Total, Background (Bkgnd.) and Area, when mentioned. Then talent clicks on Report, then Save As and Launch Spreadsheet.
7.8. To calculate normalized expression of the protein of interest for each lane or variable within the saved spreadsheet [1], divide the obtained Signal for the protein of interest by the Signal for the corresponding protein loading control band [2].
7.8.1. SCREEN: 60426_screenshot_5, Timecode: 00:00-00:05
7.8.2. SCREEN: 60426_screenshot_5, Timecode: 00:11-00:41
7.9. To export the image, click the Images tab found above the table and then click on the image to be exported. If using the image for a slide presentation or other digital formats, click the software icon, hover over Export, click on Image for Digital Media and then save the image as required [1].
7.9.1. SCREEN: 60426_screenshot_6, Timecode: 00:00-00:12




OPTIONAL – Critical Step Statement:
· An OPTIONAL brief statement may be submitted for further elaboration of the best way to perform the required technique for the single most critical step of this procedure. 
· If there is no single critical step, then there is no need to fill out this statement.
· This will be an interview style shot interjected after the relevant step within the Protocol section of the video. 
· This statement is limited to 30 words or less. 
· Please indicate the full name of the Author who will give this statement and the step of the protocol to which the statement pertains using the step numbers from the Protocol section (above).
Fill in the details below based on the instructions above for the “Critical Step Statement”
Author nameJodie Hay, Step            Step 3.6.2:           (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)Ensure complete removal of the cytoplasmic fraction to prevent contamination of the nuclear fraction,


Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

8. Results: Analysis of Subcellular Fractionation of Primary Chronic Lymphocytic Leukemia Cells
8.1. Enrichment of CLL cells with a WCC greater than 40,000,000 per mL using density centrifugation enables a high cell recovery. Analysis of the sample by flow cytometry [1] after gating on FSC and SSC [2] revealed a purity of CLL cells of more than 95% as indicated by the dual surface expression of CLL cell markers CD19 and CD5 [3].
8.1.1. Figure 1
8.1.2. Figure 1A
8.1.3. Figure 1D
8.2. When immunoblots were performed on the resultant fractions of the CLL cell line MEC1 [1] and primary CLL cells [2], fractionation indicated that the optimal detergent level for MEC1 cells was at 1:60 dilution [1], compared with 1:30 for primary CLL cells [2]. Authors how should we pronounce MEC1?	Comment by Microsoft Office User: MEK-one
8.2.1. Figure 2A Video editor emphasize the column in the blot marked with an Asterix when 1:60 dilution is mentioned.
8.2.2. Figure 2B Video editor emphasize the column in the blot marked with an Asterix when 1:30 dilution is mentioned.
8.3. When subcellular localization of FOXO1 in nuclear and cytoplasmic fractions was determined in MEC1 [1] and primary CLL cells [2], generation of highly enriched fractions was shown by the almost exclusive expression of Lamin in the nuclear and β-tubulin in the cytoplasmic fractions [3]. Authors how should we pronounce FOXO1?	Comment by Microsoft Office User: FOX-O-one
8.3.1. Figure 3A
8.3.2. Figure 3B
8.3.3. Figure 3 Video editor emphasize the row in both blots marked with FOXO1 when mentioned, and rows for Lamin A, C, and β-tubulin when mentioned.
8.4. FOXO1 expression was reduced in the cytoplasm following treatment with AZD8055 compared to NDC [1], accompanied by an increase of FOXO1 expression in the nuclear compartment, thus demonstrating protein translocation [2].
8.4.1. Figure 3 Video editor in both blots but just in parts marked with cytoplasmic emphasize the column marked with 8055+  when AZD8055 is mentioned, and column marked with NDC+ when NDC is mentioned.
8.4.2. Figure 3 Video editor in both blots but just in parts marked with nuclear emphasize the column marked with 8055+  and column marked with NDC+.
8.5. After individual immunoblots from five primary CLL samples were quantified within subcellular fractions [1], AZD8055 was found to reduce the levels of FOXO1 expression in the cytoplasm and increase the expression in the nucleus [2]. BCR crosslinking increased cytoplasmic FOXO1 expression [3].
8.5.1. Figure 4A
8.5.2. Figure 4B Video editor emphasize graph columns marked with AZD8055 in cytoplasmic graph when nucleus is mentioned and then in nuclear graph when cytoplasm is mentioned. 
8.5.3. Figure 4B Video editor emphasize blue graph columns in cytoplasmic graph.



Section - Conclusion
9. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

· Below are questions for statements that can be used to further emphasize the significance of your protocol. At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences, as you will be expected to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each Conclusion Interview statement. 
What is most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section this advice correlates to.
9.1. Author NameJodie Hay: ____ Remember to keep all reagents and samples on ice to prevent protein degradation (Steps: __) 3.2 – 4.3).(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
9.2. Author NameMichael Moles: The subcellular fractions generated with this procedure can also be used for enzyme activity assays, such as a FOXO activity assay to enable parallels to be drawn between the cellular location of FOXO1 and its DNA binding activity.____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
9.3. Author NameAlison Michie: ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)The development of this technique has enabled us not only to address the trafficking of specific proteins within CLL cells in response to specific inhibitors, but supports our parallel immunofluorescence studies to generate a robust and quantifiable data set.
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take.
9.4. Author NameAlison Michie: ___(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)Human blood samples should be regarded as a hazardous, as they potentially contain blood borne viruses. Please ensure that these samples are handled in a Class 2 Biosafety cabinet, and that the user is wearing a lab coat and gloves at all times. Dispose of blood contaminated material in disinfectant such as 1% Virkon.

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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