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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? 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.

C. Which steps of your protocol will viewers benefit most from having filmed?
2.2., 2.3., 3.1. 
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
4.1.-4.8., 5.1.-5.7.
E. Will the filming need to take place in multiple locations? 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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Carmen Aanei: This method can help answer key questions in the diagnosis of myeloid diseases, such as Myelodysplastic syndromes or other hematological diseases that evolve with maturation abnormalities within myeloid lineages. 

1.2. Carmen Aanei: The main advantage of this technique is that it reduces investigator subjectivity in data analysis and interpretation.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
Lydia Campos: This method can provide insight into which are the most discriminatory parameters for myelodysplasia and allow quantification of the differences from normal
.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Carmen Aanei: Demonstrating the procedure will be Tiphanie Picot, a postdoctoral fellow from our laboratory. 

1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
E. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at the Comité de Protection des Personnes Sud-Est 1 from University Hospital of Saint-Etienne, France.
Protocol: (read by voice talent at JoVE)
2. Bone Marrow (BM) Sample Preparation
2.1. Begin by mixing 600 microliters of the primary cell sample with 10 mL of washing buffer in a 15-mL conical tube [1-WIDE-TXT] for two centrifugations in 10 mL of fresh washing buffer per wash [2-MED-over the shoulder-TXT].

2.1.1. Talent adding cells to tube, with washing buffer container visible in frame (TEXT: See text for all reagent preparation details)

2.1.2. Talent adding tube(s) to centrifuge (TEXT: 5 min, 540 x g, RT, x2)
2.2. After the second wash, resuspend the pellet in 400 microliters of fresh washing buffer [1-CU] and transfer 350 microliters of the cell suspension into a 5-mL polypropylene FACS tube containing the entire panel of backbone antibodies [2-CU-TXT].
2.2.1. Shot of pellet if visible, then pellet being resuspended, with washing buffer container label visible in frame

2.2.2. Cells being added to FACS tube, with antibody containers and FACS tube labels visible in frame (TEXT: See text for suggested Ab panel/concentration details) 

2.3. After thoroughly mixing the cells, pipet equal volumes of the cell-antibody solution into three new polypropylene tubes [1-MED-TXT] and bring the final volume in each tube up to 200 microliters with fresh washing buffer as necessary [2-CU].

2.3.1. Talent adding cells to tube(s), with all three tubes visible in frame (TEXT: Caution: Cells on side of tube will not be stained)

2.3.2. Washing buffer being added to at least one tube, with washing buffer container label visible in frame

2.4. Next, add the appropriate volume of antibodies against the cell surface markers of interest with mixing [1-CU] for a 30-minute incubation at room temperature protected from light [2-MED].
2.4.1. Antibod(ies) being added to tube with mixing, with antibody container labels visible in frame

2.4.2. Talent covering tubes
2.5. At the end of the incubation, add 2 mL of lysing solution with mixing for a 10-minute incubation at room temperature protected from light [1-MED].
2.5.1. Talent mixing lysing solution into tube(s), with lysing solution container visible in frame
2.6. Collect the lysed cells by centrifugation [1-CU] and discard all but the last 50 microliters of supernatant in each tube without disturbing the pellet [2-CU].
2.6.1. Tube(s) being placed into centrifuge bucket

2.6.2. All but last 50 microliters of supernatant being discarded

2.7. Resuspend the pellets in the remaining supernatant with gentle mixing [1-ECU] and add 2 mL of fresh washing buffer to each sample [2-MED].

2.7.1. Pellet being resuspended

2.7.2. Talent adding buffer to tube(s), with washing buffer container visible in frame

2.8. After a second wash as just demonstrated [1-MED], resuspend the pellet in 200 microliters of PBS with mixing for immediate analysis [2-CU-TXT].

2.8.1. Talent adding tube(s) to centrifuge

2.8.2. Shot of pellet if visible, then pellet being resuspended, with PBS container label visible in frame (TEXT: Alternative: Store at 4 °C ≤1 h)
3. Data Acquisition
3.1. To read the samples on a flow cytometer, first open a new experiment in the flow cytometer software [1-WIDE-TXT] and rename the experiment according to the name, type of sample, and date [2-SCREEN
].
3.1.1. Talent at flow computer, opening experiment (TEXT: Here Diva software is used)

3.1.2. *To be provided by Authors: Experiment being renamed
3.2. Create a new Specimen for three tubes and specify the antibodies used in each tube in the Experiment Layout [1-SCREEN
].
3.2.1. *To be provided by Authors: New Specimen being created, then antibodies being specified 

3.3. Open the Cytometer Settings and select Application Settings to apply the values obtained in the Monthly Setup [1-SCREEN-TXT
].
3.3.1. *To be provided by Authors: Cytometer settings being opened, then Application settings being selected, and values being applied (TEXT: See text for Monthly Setup protocol details) 

3.4. Open a new Global Worksheet and create the appropriate dot plots for gating the singlet cells as well as for the granulocyte, monocyte, blast, and lymphocyte populations [1-SCREEN-TXT
].
3.4.1. *To be provided by Authors: Global Worksheet being opened, then singlet getting dot plot(s) being created, then cell population dot plot(s) being created (TEXT: See text for full gating strategy details) 

3.5. Create a new Global Worksheet for the compensation controls [1-SCREEN-TXT
].

3.5.1. *To be provided by Authors: Compensation control Global Worksheet being created (TEXT: See text for compensation control set up details) 

3.6. Then acquire 500,000 events from each tube at a medium acquisition rate [1-MED], exporting the data as FCS3.0 files after their technical validation [2-MED-over the shoulder].

3.6.1. Talent loading tube onto cytometer

3.6.2. Talent at computer, exporting data files, with monitor visible in frame

4. Data Analysis

4.1. To identify the CD34+ neutrophil-committed blasts, use an intersection of seven gates to allow selection of the CD34+CD117+HLADRloCD10-CD13+CD11b- events [1-WIDE/MED
].

4.1.1. Talent setting up gates, with monitor visible in frame (Shot will be used again)
4.2. Assign these events to the Neutrophils tab in the Population Hierarchy Tree and uncheck this tab to remove these blue cells from the display of the remaining grey events [1-SCREEN
].
4.2.1. *To be provided by Authors: Neutrophil tab being opened/selected, then tab being unchecked/blue cells being removed from event display
4.3. To isolate the CD117+CD34-CD13+CD11b-HLADRlo neutrophil precursors, use an intersection of six gates [1-LM/SCREEN] and assign these cells to the Neutrophils tab [2-SCREEN
].
4.3.1. Figure 1A.2 300.psd: no animation

4.3.2. *To be provided by Authors: Neutrophil tab being clicked/unclicked
4.4. To identify the more mature neutrophils, use an intersection of four gates to allow discrimination of the CD45dimSSCintermediate-hiCD117-HLADR- cells and their assignment to the Neutrophils tab [1-LM
].
4.4.1. Figure 1A.3 300.psd: no animation
4.5. To identify the monocytic lineage cells, use an intersection of four gates [1-LM] and assign these events to the Monocytic tab in the Population Hierarchy Tree [2-SCREEN
].
4.5.1. Figure 2A.psd: no animation
4.5.2. *To be provided by Authors: Events being assigned to Monocytic tab
4.6. To identify the CD34+ erythroid-committed blasts, use an intersection of seven gates that allow selection of CD34+CD117+HLADRloCD105+CD33-CD36+CD71+ events [1-LM] and assign these events to the NRC tab in the Population Hierarchy Tree, unchecking the tab to remove these red cells from the display of the remaining grey events [2-SCREEN
].
4.6.1. Figure 3A.1.psd: no animation

4.6.2. *To be provided by Authors: Events being assigned to NRC tab, tab being unchecked
4.7. To identify more mature nucleated red cells, or NRC, use an intersection of four gates that allow the discrimination of CD45-/+dimSide scatterloCD36hiCD71hiCD105+/- cells [1-LM], assign these events to the NRC tab, and remove the CD36hiSide scatterlo platelets from the NRC population [2-SCREEN
].
4.7.1. Figure 3A.2 300.psd: no animation

4.7.2. *To be provided by Authors: Events being assigned to NRC tab, then platelets being removed
5. BM Myeloid Compartment Maturation Evaluation 

5.1. To assess myeloid maturation within the bone marrow compartment, open the .cyt file corresponding to the lineage of interest [1-WIDE], select the appropriate Maturation tab, and save the Maturation data to the Maturation Database [2-SCREEN]
5.1.1. Talent opening .cyt file, with monitor visible in frame

Talent shows that this cyt file includes the neutrophil cells from 11 healthy donnors
.
Talent shows that the maturation pathway can be drawn in APS diagram
 or in the dotplot with the markers that allow to correctly identifying the maturation pathway; in this case CD34 vs CD16
.
Talent shows how to save the maturation to the database
.

5.1.2. *To be provided by Authors: Maturation tab being selected, then Maturation being saved
5.2. Then open a new FCS file and set up an appropriate gating strategy as demonstrated for the neutrophils, monocytic cells, and NRC [1-SCREEN
].

5.2.1. *To be provided by Authors: FCS file being opened, then plots being created

5.3. To draw the maturation pathway for the population of interest, open the appropriate database in the Tools tab and compare the population to be analyzed with the corresponding Maturation Database [1-SCREEN
]. 

5.3.1. *To be provided by Authors: Database being opened, then corresponding Maturation Database being opened

5.4. If the data are at least partially compatible, the software will create a Normalized Maturation Differences diagram [1-SCREEN
].
5.4.1. *To be provided by Authors: Shot of Normalized Maturation Differences diagram

5.5. To visualize the Parameter Band Maturation Differences, open a new diagram in the Diagram tab, click Maturation, and select how many parameters to display [1-SCREEN
].

5.5.1. *To be provided by Authors: Diagram being opened, Maturation being clicked, parameter(s) being selected

5.6. Click OK to visualize the diagram and adjust the Data Visualization, Database Visualization, and Maturation Diagram Visualization as experimentally appropriate [1-SCREEN
].
5.6.1. *To be provided by Authors:  Ok being clicked, diagram appearing, then parameter(s) being adjusted 

5.7. Then, to visualize the significance of the differences between the new file and the data included in the database, click Normalized Maturation Differences and Zoom [1-SCREEN
].

5.7.1. *To be provided by Authors: Normalized Maturation Differences and Zoom being clicked

5.8. Carmen Aanei: Remember that methods that use the hierarchical classification algorithms in flow-cytometry data analysis and the selection of populations of interest in one- or two-dimensional graphs are highly subjective and inherently inaccurate because they do not account for cell population overlap.
5.8.1. Carmen Aanei, speaking the above interview style (looking just off-camera)
6. Results: Representative Flow Cytometry Analysis of BM Cell Populations in a del(7) MDS Case 
6.1. The evaluation of new cases of cytopenia suspected of being MDS against the Myeloid Normal Maturation Databases allow for the identification of abnormally-expressed maturation antigens of neutrophil [1-LM
], monocyte [2-LM
], and NRC lineages [3-LM
] even in cases without cytological or cytogenetic abnormalities [4-LM
].
6.1.1. Figure 4A 300.psd: please emphasize grey box

6.1.2. Figure 5A 300.psd: please emphasize grey box

6.1.3. Figure 6A 300.psd: please emphasize grey box

6.1.4. Figure 7A 300.psd: please emphasize grey boxes

7. Conclusion (said by authors on camera):
7.1. Carmen Aanei: While attempting this procedure, it’s important to remember to acquire the flow-cytometry data in standardized manner, to perform monthly cytometer settings setup and daily checks, to pipet the antibodies rigorously before use, and to respect the staining times [1-MED].
7.1.1. Can use 4.1.1. Talent setting up gates
7.2. Carmen Aanei: Following this procedure, other methods, like compass, can be performed to compare the different groups of cases and to answer additional questions, such as, what is the phenotypic imprint for a particular group?
7.3. Carmen Aanei: After its development, this technique paved the way for researchers interested in exploring myeloid cell maturation patterns in cases of clonal hematopoiesis of indeterminate potential to identify the phenotypic changes reliably related to dysplastic processes.

7.4. Carmen Aanei: Please note that updating the database with an increased number of data from healthy donors may improve the robustness of the analysis.  
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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. 
Figure 1A.2 300.tiff & Figure 1A.2 300.psd
Figure 1A.3 300.tiff & Figure 1A.3 300.psd
Figure 2A 300.tiff & Figure 2A 300.psd
Figure 3A.1 300.tiff & Figure 3A.1 300.psd
Figure 3A.2 300.tiff & Figure 3A.2 300.psd
Figure 4A 300.tiff & Figure 4A 300.psd
Figure 5A 300.tiff & Figure 5A 300.psd
Figure 6A 300.tiff & Figure 6A 300.psd
Figure 7A 300.tiff & Figure 7A 300.psd
CAnei_NRC_analysis.mp4
CAnei_Neutrophil_analysis.mp4

CAnei_Monocytic_analysis.mp4

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 in the email accompanying the finalized script.

�This sentence is missing in the last version but was accepted in that from May, 23. If needed I can renounce of one of my sentences but we would like to keep this in the final version. Thank you.


�This part wasn’t captured with the OBS studio software, it was filmed because is forbidden to install on the computer connected at the cytometer the another softwares than those allowed by cytometer supplier. 


�This part wasn’t captured with the OBS studio software, it was filmed because is forbidden to install on the computer connected at the cytometer the another softwares than those allowed by cytometer supplier.


�This part wasn’t captured with the OBS studio software, it was filmed because is forbidden to install on the computer connected at the cytometer the another softwares than those allowed by cytometer supplier.


�This part wasn’t captured with the OBS studio software, it was filmed because is forbidden to install on the computer connected at the cytometer the another softwares than those allowed by cytometer supplier.


�This part wasn’t captured with the OBS studio software, it was filmed because is forbidden to install on the computer connected at the cytometer the another softwares than those allowed by cytometer supplier.


�Change the succession of this step with the next one. 4 have to be 5 and 5 to be 4. 


�This step was captured with OBS studio software in the video C.Aanei_Neutrophils analysis sequence between 00:13 and 01:37.


�This step was captured with OBS studio software in the video C.Aanei_Neutrophils analysis sequence between 01:37 and 01:47.


�This step was captured with OBS studio software in the video C.Aanei_Neutrophils analysis sequence between 01:48 and 02:51.


�This step was captured with OBS studio software in the video C.Aanei_Neutrophils analysis sequence between 02:53 and 03:28.


�This step was captured with OBS studio software in the video C.Aanei_Monocytic analysis sequence between 01:20 and 01:57.


�This step was captured with OBS studio software in the video C.Aanei_NRC analysis sequence between 00:36 and 01:29.


�This step was captured with OBS studio software in the video C.Aanei_NRC analysis sequence between 01:35 and 02:37.


�This step is showed in the CAanei_5.1 video sequence between 00:01 and 00:31.


�This step is showed in the CAanei_5.1 video sequence between 00:32 and 00:36.


�This step is showed in the CAanei_5.1 video sequence between 00:37 and 00:44.





�This step is showed in the CAanei_5.1 video sequence between 00:48 and 02:13.


�This step is showed in the CAanei_5.1 video sequence between 02:14 and 02:29.


�This step was shown in 4.1, 4.3, 4.4, 4.5, 4.6 and 4.7 steps.


�This step is showed in any video for neutrophils, monocytes or NRC included in step 6.


�This step is showed in any video for neutrophils, monocytes or NRC included in step 6


�This step is showed in any video for neutrophils, monocytes or NRC included in step 6


�This step is showed in any video for neutrophils, monocytes or NRC included in step 6


�This step is showed in any video for neutrophils, monocytes or NRC included in step 6


�This step was captured with OBS studio software in the video C.Aanei_Neutrophils analysis sequence between 03:31 and 09:50.


�This step was captured with OBS studio software in the video C.Aanei_Monocytic analysis sequence between 02:05 and 05:54.


�This step was captured with OBS studio software in the video C.Aanei_NRC analysis sequence between 02:43 and 06:42


�Not shown.
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