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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N
2. Does your protocol include software usage? N
Our protocol includes "command line inputs" that is described in the manuscript. We think it is not necessary to be appeared in the video.
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.
2.1, 3.1, 3.2, 3.4, 4.3
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. 
3.4.2, 3.4,3
In order to obtain the sufficient amount of amplicons, PCR conditions should be optimized for the type of starting material.
5. Will the filming need to take place in multiple locations? Y
The same building but three rooms on different floors


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

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

1.1. Prof. Kazuo OHNISHI: In this video, we describe a simple and efficient method to visualize and analyze an antibody repertoire at a global level [1].

1.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

1.2. Prof. Kazuo OHNISHI: Using this protocol it is possible to describe entire B cell repertoires in individuals and their dynamic changes in response to immune stimulation [1].

1.2.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

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

1.3. Dr. Tadaki SUZUKI: This method can be applied to analyze the pathological samples from the patients of an emerging viral infections, and to obtain the data with unprecedented insight into the pathogenesis of the infection [1].

1.3.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

1.4. Dr. Lin SUN: One of the most exciting areas for the application is the vaccine control. Vaccine efficacy can be evaluated by analyzing the dynamics of global antibody repertoire in vaccine-administered individuals [1].

1.4.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

1.5. Dr. Kaori SANO: Individual new to this method may need to optimize the PCR conditions, because the efficiency of antibody gene amplification depends on the types of starting materials [1].

1.5.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

1.6. Dr. Akira AINAI: Because this method includes some empirical steps, such as identification of immunoglobulin amplicons, it is important to demonstrate these actions visually [1].

1.6.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.


Introduction of Demonstrator: (Said by you on camera)

1.7. Prof. Kazuo OHNISHI: Demonstrating the procedure will be Ms Sayuri YAMAGUCHI and Mr. Hanbing XUE, a technician and grad student from my laboratory [1] [2].  

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. All animal experiments were performed according to institutional guidelines and with the approval of the National Institute of Infectious Diseases Animal Care and Use Committee. Sampling of PBMCs from healthy adult volunteers, used as the representative result in this report, was performed with the approval of the Ethics Committee of the National Institute of Infectious Diseases, Tokyo, Japan, and written informed consent was obtained from each participant using an ethics committee-approved form.
1.9. 

Section - Protocol
2. Nucleic Acid Isolation from Immune Cells and Tissues
2.1. To begin this procedure, dissect the tissue from an 8-week-old C57BL/6 (“C-fifty-seven-black-six”) mouse [1] and pass it through a stainless-steel mesh with 2 milliliters of PBS to obtain dispersed cells [2].
2.1.1. MED: Talent approaches the lab bench and begins dissecting the tissue from the described mouse.
2.1.2. MED: Talent passes the tissue through a stainless-steel mesh with PBS.
2.2. Transfer the cell suspension to a 2.0 milliliter microcentrifuge tube [1], and centrifuge at 600 x g and at 4 degrees Celsius for 5 minutes [2]. Discard the supernatant and add 800 microliters of ACK (“A-C-K”) lysing buffer to the pellet [3-TXT]. Incubate on ice for 2 minutes to lyse the red bloods cells in the tissue [4].
2.2.1. MED: Talent transfers the cell suspension to a microcentrifuge tube.
2.2.2. MED: Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
2.2.3. MED: Talent adds ACK lysing buffer to the pellet. The supernatant can be removed prior to this shot.
2.2.4. MED: Talent places the tube on ice to incubate.
2.3. Next, wash the tissue cells three times, using 3 milliliters of PBS for each wash [1]. Centrifuge again at 600 x g and 4 degrees Celsius for 5 minutes [2]. 
2.3.1. MED: Talent washes the tissue cells with PBS.
2.3.2. MED: Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
2.4. Discard the supernatant and add 800 microliters of phenol/guanidine isothiocyanate reagent to the pellet [1] and vortex thoroughly [2]. Incubate at 25 degrees Celsius for 5 minutes [3].
2.4.1. MED: Talent adds phenol/guanidine isothiocyanate reagent to the pellet. The supernatant can be removed prior to this shot.
2.4.2. MED: Talent vortexes the tube.
2.4.3. MED: Talent places the tube into a water bath or incubator.
2.5. Then, add 200 microliters of chloroform [1] and shake manually for 15 seconds [2]. Incubate at 25 degrees Celsius for 2 minutes [3]. Centrifuge at 12,000 x g and at 25 degrees Celsius to separate the phases [4]. Transfer the upper aqueous phase to a fresh tube [5].
2.5.1. MED: Talent adds chloroform to the tube.
2.5.2. MED: Talent shakes the tube.
2.5.3. MED: Talent places the tube into a water bath or incubator.
2.5.4. MED: Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
2.5.5. MED: Talent transfers the upper aqueous phase to a fresh tube.
2.6. Add one volume of 70 percent ethanol [1]. Vortex briefly [2] and apply this mixture to the silica spin column [3].
2.6.1. MED: Talent adds ethanol to the tube.
2.6.2. MED: Talent vortexes the tube.
2.6.3. MED: Talent applies the mixture to the silica spin column.
2.7. Elute the RNA with 30 – 100 microliters of water [1]. After this, use a fluorometer to quantitate the initial RNA concentration [2]. Store the purified RNA at -80 degrees Celsius [3].
2.7.1. MED: Talent applies water to the column to elute the RNA.
2.7.2. MED: Talent uses a fluorometer to quantitate the initial RNA concentration.
2.7.3. MED: Talent places the RNA into a freezer.

3. cDNA Synthesis and PCR Amplification
3.1. First, synthesize the first-strand cDNA from 2 to 10 micrograms of total RNA template using the 5´-RACE CDS primer and the SMART-PCR oligonucleotide according to the manufacturer’s instructions [1].
3.1.1. MED: Talent, at the lab bench, synthesize the first-strand cDNA. Any action that takes place in this synthesis process can be filmed for this shot. Videographer: Please ensure that, whatever action this shot contains, it is long enough to cover the lengthy voiceover narration.
3.2. For the mouse immunoglobulin, PCR-amplify cDNA with high-fidelity DNA Polymerase using the universal forward primer and immunoglobulin class-specific reverse primers as outlined in the text protocol [1-TXT].
3.2.1. MED: Talent, at the work area with the PCR machine, amplifies the cDNA as described. Any action in this PCR amplification process can be filmed for this shot. TEXT: See Table 1 for details on performing the PCR. Videographer: Please ensure that, whatever action this shot contains, it is long enough to cover the lengthy voiceover narration. Video Editor: Keep this text overlay up for all of 3.2 and 3.3.
3.3. For the human immunoglobulin, perform the 1st PCR using the universal forward primer and immunoglobulin class-specific reverse primers with tag sequences [1]. Include the index sequences for each sample by 2nd PCR using index sequence primers [2].
3.3.1. MED: Talent, at the work area with the PCR machine, performs the first PCR as described. Any action in this PCR process can be filmed for this shot. Videographer: Please ensure that, whatever action this shot contains, it is long enough to cover the lengthy voiceover narration.
3.3.2. MED: Talent, at the work area with the PCR machine, performs the second PCR as described. Any action in this PCR process can be filmed for this shot. 
3.4. Next, electrophorese either of the PCR products on a 2 percent agarose gel [1]. Visualize the DNA bands on a UV-transilluminator [2], and excise the gel-slice containing the broad band between 600 and 800 base pairs [3].
3.4.1. MED: Talent performs electrophoresis on one of the PCR products. Any action in this electrophoresis process can be filmed for this shot.
3.4.2. MED: Talent uses a UV-transilluminator to visualize the DNA bands.
3.4.3. MED: Talent excises the mentioned gel-slice.
3.5. Add 10 microliters of membrane binding solution per 10 milligrams of gel slice [1]. Mix and incubate at 50 – 65 degrees Celsius until the gel slice is completely dissolved [2].
3.5.1. MED: Talent adds membrane-binding solution to the gel-slice.
3.5.2. MED: Talent places the mixture into either a water bath or an incubator to incubate.
3.6. Then, transfer the gel solution onto the silica membrane spin-column [1]. Wash the column once with washing buffer [2], and elute the DNA with 50 microliters of nuclease-free water [3].
3.6.1. MED: Talent transfers the gel solution onto the silica membrane spin-column.
3.6.2. MED: Talent washes the column with washing buffer.
3.6.3. MED: Talent adds nuclease-free water to the column to elute the DNA.
3.7. Using a fluorometer, quantify the purified amplicons [1] and pool the amplicons from each immunoglobulin class in equal amounts for NGS sequencing [2].
3.7.1. MED: Talent uses a fluorometer to quantify the purified amplicons.
3.7.2. MED: Talent pools the amplicons.
3.8. After this, use a micro-capillary based electrophoresis with DNA sizing chip to determine the size size and concentration of the libraries [1]. Store the libraries at -20 degrees Celsius [2].
3.8.1. MED: Talent uses a micro-capillary based electrophoresis with DNA sizing chip to determine the size size and concentration of the libraries. Any action in this electrophoresis process can be filmed for this shot.
3.8.2. MED: Talent places the libraries into a freezer.
4. NGS Sequencing of Libraries 
4.1. First, generate a sample spreadsheet for the sequencing run as outlined in the text protocol [1].
4.1.1. MED: Talent, at a workstation computer, generates a sample spreadsheet.
4.2. Next, thaw a reagent cartridge and the libraries [1]. Make a 0.2 Normal solution of sodium hydroxide [2] and dilute the libraries to obtain the desired molar concentrations [3].
4.2.1. MED: Talent removes a reagent cartridge and the libraries from the freezer.
4.2.2. MED: Talent prepares a solution of sodium hydroxide.
4.2.3. MED: Talent dilutes the libraries with the sodium hydroxide solution.
4.3. Then, rinse and dry the flow cell [1] and add 600 microliters of the diluted and denatured library solution into the well of the reagent cartridge [2], and start the sequencing run [3].
4.3.1. MED: Talent rinses the flow cell. (Editor: I’m not sure if the authors provided any shots that could be used here. I’m assuming not, so I’ve changed the VO slightly so that shot 4.3.2 can be used to cover this line as well)
4.3.2. MED: Talent adds the diluted and denatured library solution into the well of the reagent cartridge.
4.3.3. MED: Talent starts the sequencing run.


Section – Results
5. Results: Identification of Mouse and Human Antibody Repertoires
5.1. A perspective of a murine antibody repertoire as a whole can be obtained from cells or tissues such as the spleen, bone marrow, lymph node, or blood [1]. Representative results of the IgM, IgG1, IgG2c, and immunoglobulin light chain repertoires from a naïve mouse spleen are shown here [2-TXT].
5.1.1. LAB MEDIA: Figure 3. TEXT: See text for details on bioinformatics pipelines.
5.1.2. LAB MEDIA: Figure 3. Video Editor: Emphasize each image as it is mentioned in the voiceover narration (IgL is the immunoglobulin light chain).
5.2. In the VDJ-rearrangement by 3D-VDJ-plot, the size of each ball represents the relative number of reads. In other words, it represents the number of antibody mRNAs in whole B cells [1]. The 3-D mesh consists of 110 IGHV (“one-hundred-and-ten immunoglobulin-heavy-chain-V-genes”), 12 IGHD (“twelve immunoglobulin-heavy-chain-D-genes”), and 4 IGHJ (“four immunoglobulin-heavy-chain-J-genes”), which are aligned to reflect their order on the chromosome [2].
5.2.1. LAB MEDIA: Figure 3. Video Editor: Zoom in on or emphasize the image for the IgM.
5.2.2. LAB MEDIA: Figure 3. Video Editor: Maintain the view from 5.2.1 for this voiceover narration.
5.3. The 2D-VJ-plot shows the profile of VJ-rearrangement in the IgL repertoire [1]. The length of each bar represents the relative number of reads [2]. The x-axis represents 101 IGLV (“one-hundred-and-one-immunoglobulin-light-chain-V-kappa-genes”) and 3 IGLV genes (“three-immunoglobulin-light-chain-V-lambda-genes”), and the y-axis represents 4 IGLJ (“four-immunoglobulin-light-chain-J-kappa-genes”) and 3 IGLJ (“three-immunoglobulin-light-chain-J-lambda-genes”) [3].
5.3.1. LAB MEDIA: Figure 3. Video Editor: Zoom in on or emphasize the image for the IgL.
5.3.2. LAB MEDIA: Figure 3. Video Editor: Maintain the view from 5.3.1 for this voiceover narration.
5.3.3. LAB MEDIA: Figure 3. Video Editor: Maintain the view from 5.3.1 for this voiceover narration.
5.4. A perspective of a human antibody repertoire as a whole can be analyzed from various tissues including peripheral blood mononuclear cells or pathological tissues [1]. The representative results of IgM, total IgG, total IgA, IgD, IgE and IgL repertoires from normal peripheral blood mononuclear cells are shown here [2].
5.4.1. LAB MEDIA: Figure 4.
5.4.2. LAB MEDIA: Figure 4. Video Editor: Emphasize each image as it is mentioned in the voiceover narration.
5.5. Like the murine model, the repertoire profile of VDJ rearrangement is shown on a 3D-VDJ-plot in which the size of each ball represents the relative number of reads [1]. The 3-D mesh consists of 56 IGHV (“fifty-six immunoglobulin-heavy-chain-V-genes”), 27 IGHD (“twenty-seven immunoglobulin-heavy-chain-D-genes”), and 6 IGHJ (“six immunoglobulin-heavy-chain-J-genes”), aligned in the order they appear on the chromosome [2].
5.5.1. LAB MEDIA: Figure 4. Video Editor: Zoom in on or emphasize the image for the IgM.
5.5.2. LAB MEDIA: Figure 4. Video Editor: Maintain the view from 5.5.1 for this voiceover narration.
5.6. The profile of VJ-rearrangement in the IgL repertoire is depicted in a 2D-VJ-plot in which the length of each bar represents the relative number of reads [1]. The x-axis represents 41 IGLV (“forty-one immunoglobulin-light-chain-V-kappa-genes”) and 32 IGLV (“thirty-two immunoglobulin-light-chain-V-lambda-genes”) genes, and the y-axis represents 5 IGLJ (“five immunoglobulin-light-chain-J-kappa-genes”) and 5 IGLJ (“five immunoglobulin-light-chain-J-lambda-genes”) genes [2].
5.6.1. LAB MEDIA: Figure 4. Video Editor: Zoom in on or emphasize the image for the IgL.
5.6.2. LAB MEDIA: Figure 4. Video Editor: Maintain the view from 5.6.1 for this voiceover narration.



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Dr. Lin SUN: As a starting material of this protocol, a small number of sorted cells by flow-cytometry or even a cryosections of pathological samples are usable: however, careful optimization of PCR conditions would be necessary [1].

6.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
6.2. Prof. Kazuo OHNISHI: Because the output information of this protocol is huge, bioinformatics literacy would help finding the structure of the antibody network. That would lead unprecedently deeper understanding of immune system [1].

6.2.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
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