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Authors, please fill out the brief questionnaire below.   

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: ____________Olympus CX41_____________________
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___Y____ 
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.) The steps of the protocol that would benefit the viewers most are the following: (i) 2.2.2 - slow addition of the solution (blood and RPMI) into the collection tube containing the gradient medium, (ii) 2.3.2 - collection of the layer of the mononuclear cells, (iii) 3.6 - excision of the prominent PCR bands from the gel, (iv) 4.3.1 – analysis of the sequencing results using the IMGT/V-QUEST Detailed view.
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.) The most difficult individual step is 3.6 where the excision of the prominent PCR bands from the gel takes place. In order to ensure success the PCR products have to run enough so that the monoclonal bands can be separated clearly from the polyclonal background.
E.  Will the filming need to take place in multiple locations? (Y/N) __Y___ If yes, how far apart are the locations? ________ The filming will take place in a single location however there will be probably need to film in different laboratories ______

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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Author Name: This method can help answer key questions in the chronic lymphocytic leukemia field, such as the accurate prognosis of patients.
1.1.1. Named talent speaks the statement above in an interview-style shot, will looking slightly off-camera [1-INT].
1.2. Author Name: The main advantage of this technique is that it is simple, fast and highly accurate.
1.2.1. Named talent speaks the statement above in an interview-style shot, will looking slightly off-camera [1-INT].

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Author Name: The implications of this technique extend toward robust prognostication, more particularly, risk stratification of patients with chronic lymphocytic leukemia, because the accurate prognostication could lead a refined therapeutic management of the disease [1-INT].
1.3.1. Named talent speaks the statement above in an interview-style shot, will looking slightly off-camera. 
1.4. Author Name: Visual demonstration of this method is critical as the PCR product gel excision and IG sequence analysis steps are difficult to learn, because they require both precision and experience [1-INT].
1.4.1. Named talent speaks the statement above in an interview-style shot, will looking slightly off-camera.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.5. ** Author Name: Demonstrating the procedure will be Pamela Rangetti, a technician from the laboratory from the B-cell Neoplasia Unit under Dr. Paolo Ghia and Cristina Tresoldi, a biologist from the Immuno-hematology and transfusion medicine Unit of the San Raffaele Scientific Insitute. Demonstrating the procedure will be Pamela Rangetti from the laboratory of the B-cell Neoplasia Unit and Marta Mazzoleni and Cristina Tresoldi from the Molecular Hematology lab under Professor Paolo Ghia.
1.5.1. Interview style: Author saying the above 
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

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

1.9. This research protocol was approved by the Ethics Committee of the San Raffaele Scientific Institute, Milan, Italy.

Protocol: (read by voice talent at JoVE)

2. Density Gradient Separation 
2.1. To begin this procedure, add 200 μL of EDTA to a 50 mL sterile collection tube [1-MED/WIDE].  Add 20 mL of peripheral blood and 15 mL of RPMI medium to the tube [2-MED-TXT], and pipette up and down 2 – 3 times to mix.
2.1.0. Establishing shot of the talent approaching the laboratory bench.
2.1.1. Establishing shot of the talent approaching the laboratory bench, and then adding EDTA to a 50 mL sterile collection tube.
2.1.2. Talent adds peripheral blood and RPMI medium to the tube. TEXT: See text for details on collecting and storing peripheral blood (RPMI is pronounced R-P-M-I)
2.1.3. Talent uses a pipette to mix the solution.
2.2. Next, add 15 mL of density gradient medium to a new 50 mL collection tube [1-MED]. Slowly layer the peripheral blood solution onto the density gradient medium [2-MED], making sure that it does not disrupt the gradient [3-CU].
2.2.1. Talent adds the density gradient medium to a new 50 mL collection tube.
2.2.2. Talent slowly layers the peripheral blood solution on top of the density gradient medium.
2.2.3. Close up of the peripheral blood solution being layered on top of the density gradient medium, showing that the gradient is not disturbed. Was not needed.
2.3. Centrifuge at 800 x g for 20 minutes with the centrifuge brake off [1-MED]. Then, use a sterile Pasteur pipette to collect both the mononuclear cell ring that has formed between the upper plasma/platelet layer and the density gradient medium layer and transfer it to a new sterile 15 mL collection tube [2-CU].
2.3.1. Talent places the tube into a centrifuge, and then closes the centrifuge lid.
2.3.2. Close up of the tube while the talent uses a pipette to collect the upper plasma/platelet layer and the density gradient medium layer. Alternatively, if this cannot be filmed with great detail as a CU, film the talent performing the action as a MED shot.
2.4. Transfer the collected layers to a sterile 15 mL collection tube [1-MED]. Add RPMI medium such that the final volume is 12 mL, and pipette the solution up and down to mix [2-MED].
2.4.1. Talent transfers the collected layers to a sterile 15 mL collection tube. Was included in step 2.3.2.
2.4.2. Talent adds RMPI medium to the tube, and then uses a pipette to mix.
2.5. Centrifuge at 750 800 x g for 8 minutes [1-MED]. Discard the supernatant [2-MED], and re-suspend the cell pellet with 10 mL of RPMI medium [3-MED].
2.5.1. Talent places the tube into a centrifuge and then closes the centrifuge lid.
2.5.2. Talent discards the supernatant.
2.5.3. Talent re-suspends the cell pellet with RPMI medium.
2.6. Centrifuge again at 750 x g for 8 minutes [1-MED]. After this, discard the supernatant and dissolve the cell pellet in 1 mL of PBS [2-MED]. (PBS is pronounced P-B-S)
2.6.1. Talent places the tube into a centrifuge and then closes the centrifuge lid.
2.6.2. Talent dissolves the cell pellet in PBS. The supernatant should be removed prior to this shot.
2.7. Using a Neubauer plate [1-MED], perform a cell count by mixing 20 μL of sample and 80 μL of 1-to-10 Türk's (pronounce “terks”) solution [2-MED].
2.7.1. Talent places a Neubauer plate on the laboratory bench.
2.7.2. Talent mixes the sample and 1-to-10 Türk's solution.
2.8. If downstream processing of the sample is not scheduled for the same day, centrifuge the sample at 750 x g for 8 minutes [1-MED]. Discard the supernatant, and store the cell pellet at -80o C [2-MED].
2.8.1. Talent places the tube into a centrifuge, closes the centrifuge lid, and then turns on the centrifuge.
2.8.2. Talent places the tube – containing the cell pellet – into a freezer at -80o C.
3. Amplification and Sequencing of IGHV-IGHD-IGHJ Gene Rearrangements 
3.1. First, prepare the primer mix using equimolar quantities of each subgroup primer to ensure unbiased amplification [1-MED-TXT]. Mix the PCR (pronounced P-C-R) reagents as listed in Table 2 of the text protocol [2-MED].
3.1.1. Talent, at the laboratory bench, begins preparing the primer mix. Any action taken during this preparation can be shown here. TEXT: See text for examples; Use Table 1 to determine exact primer quantities
3.1.2. Talent mixes the PCR reagents. Any action taken during this preparation can be shown here.
3.2. Add 0.5 μL of Taq polymerase to the PCR tube containing the mixed PCR reagents [1-MED]. Then, add either 100 ng of gDNA or 2 μL of cDNA [2-MED-TXT].
3.2.1. Talent adds Taq polymerase to the PCR tube.
3.2.2. Talent adds either gDNA or cDNA to the tube. TEXT: cDNA should be prepared using 1 μg of RNA
Steps 3.2.1. and 3.2.2. were included in 3.1.2. and were filmed in one shot.
3.3. Run the thermal PCR protocol as detailed in Table 3 of the text protocol [1-MED].
3.3.1. Talent, at a laboratory bench with the PCR device, loads the sample. Alternatively, film the talent turning on the PCR device. 
3.4. After this, check for PCR products of approximately 500 base pairs when using IGHV leader primers, or 350 base pairs when using the IGHV FR1 (pronounce each letter/number “I-G-H-V F-R-one”) primer mixes [1-MED-over the shoulder].
3.4.1. Talent, at a workstation computer, reviews the results of the gel to check the PCR products for the mentioned base pairs. Alternatively, show the talent viewing the gel or other previously obtained data to demonstrate the action of checking the PCR products.
3.5. To begin PCR product purification, load the total volume of the PCR product onto a 3% low-melting agarose gel [1-MED]. Allow the PCR products to run on the gel until they separate from the background [2-CU].
3.5.1. Talent loads the total volume of the PCR product onto the mentioned gel.
3.5.2. Close up of the gel as it is being run.
3.6. Excise the sharp, prominent PCR bands, and then purify and elute them [1-MED]. If two rearrangements are detected, both bands should be excised and sequenced separately [2-CU].
3.6.1. Talent excises prominent PCR bands from the gel.
3.6.2. Close up of the talent excising a band.
3.7. To perform Exo/Sap (pronounce each word separately, but as you normally would (“exo sap”) clean up, follow the manufacturer’s instructions regarding the specific volumes to use [1-MED]. Gently vortex each sample to mix [2-MED], and incubate them on a PCR block at 37 °C for 30 minutes [3-MED]. 
3.7.1. Talent preparing volumes for the Sap/Exo clean up.
3.7.2. Talent vortexes a sample.
3.7.3. Talent places the samples in a PCR block to incubate.
3.8. Inactivate the enzymes by heating them to 85 °C for 15 minutes [1-MED]. After this, load a small quantity of the PCR products on a 3% agarose gel to assess the purity of the product [2-MED].
3.8.1. Talent adjusts the temperature of the PCR block to 85 °C.
3.8.2. Talent loads a small quantity of the PCR products on the mentioned gel.
4. Sequence Analysis
4.1. To begin analyzing the sequence, start up the appropriate software.
4.2. Specify the species – such as Homo sapiens – and the receptor type or locus. Paste the sequences to be analysed, in FASTA format and including identifiers, into the text area in batches of up to 50 sequences per run [1-SCREEN].
4.2.1. *To be provided by authors: Screen Capture – Specify the species, and then the receptor type and/or locus. Paste the sequences into the text area. Authors: Please upload all screen captures to your upload link.
4.3. Then, choose one of the following 3 display options for the results: Detailed view: choose this option in order to get the results for each sequence individually [1-SCREEN-TXT].
4.3.1. *To be provided by authors: Screen Capture – Show the display options, then select Detailed View. Show an example of the results from a Detailed View. TEXT: Option 1: Detailed view. Authors: Please upload all screen captures to your upload link.
4.4. Synthesis view: choose this option to compile a summary table ordered by IGHV gene and allele name or by sequence input order. This option also provides an alignment of sequences that, in any submitted batch, are assigned to the same IGHV gene and allele [1-SCREEN-TXT].
4.4.1. *To be provided by authors: Screen Capture – Select Synthesis View. Show an example of the results from a Synthesis View. TEXT: Option 1: Synthesis view. Authors: Please upload all screen captures to your upload link.
4.5. And lastly, Excel file: choose this option to provide all output files as spread sheets incorporated into a single file [1-SCREEN-TXT].
4.5.1. *To be provided by authors: Screen Capture – Select Excel File. Show an example of the results from an Excel File. TEXT: Option 3: Excel file. Authors: Please upload all screen captures to your upload link. 

5. Results: Immunoglobulin Gene Sequence Analysis
5.1. Only the use of IGHV leader primers enables the amplification of the full length of the rearranged IGHV, thus permitting the true SHM load to be determined. The expected PCR product is approximately 500 base pairs [1-LM].
5.1.1. LAB MEDIA: 57787_R1_041118 Figure 2.tif
5.2. In rare instances where IGHV leader primers cannot amplify the clonotypic IG rearrangement, IGHV FR1 primers may be used. The expected PCR product is approximately 350 base pairs [1-LM]. The last checkpoint prior to sequencing is determining the clonality of the sample using fragment analysis [2-LM].
5.2.1. LAB MEDIA: 57787_R1_041118 Figure 3.tif
5.2.2. LAB MEDIA: JoVE_57787_R1_041118 Figure 4.ai
5.3. The sequences obtained are then analyzed using the IMGT/V-QUEST tool [1-LM]. The first row in the results table states the functionality of the sequence, as an IG rearranged sequence can be either productive or unproductive [2-LM].
5.3.1. TEXT: JoVE_57787_R1_041118 Figure 5.ai – Show only Figures 5A and 5B.
5.3.2. TEXT: JoVE_57787_R1_041118 Figure 5.ai – Still showing only Figures 5A and 5B. Visually emphasize the top row in both Figure 5A and Figure 5B (The Result Summary row, which states if the sequence is productive/unproductive)
5.4. An IGH gene rearrangement is unproductive if stop codons are present within either the V-D-J-REGION, and/or if the rearrangement is out-of-frame due to insertions/deletions [1-LM]. It is important to note that only productive and, thus, functional rearrangements should be analyzed further [2-LM].
5.4.1. TEXT: JoVE_57787_R1_041118 Figure 5.ai – Still showing only Figures 5A and 5B. Visually emphasize the top row in Figure 5B (Which represents an unproductive sequence).
5.4.2. TEXT: JoVE_57787_R1_041118 Figure 5.ai – Still showing only Figures 5A and 5B. Visually emphasize the top row in Figure 5A (Which represents a productive sequence).
5.5. When using the default IMGT/V-QUEST parameters, insertions and deletions are not automatically detected [1-LM]. However, strong indications that a sequence may carry such alterations are provided by the tool and a warning alert appears below the Results summary table [2-LM].
5.5.1. TEXT: JoVE_57787_R1_041118 Figure 5.ai – Show only Figures 5C
5.5.2. TEXT: JoVE_57787_R1_041118 Figure 5.ai – Still showing only Figure 5C. Visually emphasize the warning below the report (The warning in red text that begins “(a) Low V-REGION identity….”)


6. Conclusion (said by authors on camera)

6.1. Author Name: While attempting this procedure, it’s important to remember to run the PCR products on the gel long enough so that the clonal band can be discriminated from the polyclonal background [1-INT] [6.1.2].
6.1.1. Named talent speaks the statement above in an interview-style shot, will looking slightly off-camera.
6.1.2. Use shots from 3.6
6.2. Author Name: After its development, this technique paved the way for researchers in the field of chronic lymphocytic leukemia immunogenetics to explore the prognostic impact of the somatic hypermutation status in patients [1-INT].
6.2.1. Named talent speaks the statement above in an interview-style shot, will looking slightly off-camera.
6.3. Author Name: Don't forget that working with Ethidium Bromide can be extremely hazardous and precautions such as working under the hood at all times should always be taken while performing this procedure [1-INT].
6.3.1. Named talent speaks the statement above in an interview-style shot, will looking slightly off-camera.


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.
 2018, Journal of Visualized Experiments

