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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
3.1.-3.5., 3.12.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? Bone preparation in steps 3.1. and 3.2. Utmost care has to be taken not to cut or break the femur, since it cannot be sterilized by ethanol when broken and bone marrow is exposed.
E. Will the filming need to take place in multiple locations? Y, different rooms same building
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. Tomas Brdicka: This method can help answer key questions in the fields of macrophage and dendritic cell biology about the subcellular localization and dynamics of various proteins in these cell types.
1.2. Tomas Brdicka: The main advantages of this technique are that it is relatively simple, inexpensive, and demonstrates a better efficiency and stability of expression than the majority of other available methods.
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Tomas Brdicka: Demonstrating the procedure will be Jarmila Kralova, a grad student from my 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.
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving animal subjects have been approved by the Expert Committee on the Welfare of Experimental Animals at the Institute of Molecular Genetics of the ASCR.
Protocol: (read by voice talent at JoVE)
2. Retrovirus Production
2.1. To produce the retrovirus, plate a single cell suspension of platinum-eco packaging cells in a 10-cm Petri dish [1-WIDE] and cultivate the cells in 15 mL of DMEM supplemented with 10% fetal bovine serum, or FBS, until the culture is 50-60% confluent [2-MED-TXT].

2.1.1. Talent plating cells

2.1.2. Talent placing plate into incubator (TEXT: See text for all medium/reagent preparation details)

2.2. The next day, add 20 micrograms of the retroviral construct of interest [1-CU] and 10 micrograms of pCL-Eco (P-C-L-eeko) packaging vector to 1 mL of DMEM without serum with gentle mixing [2-CU].
2.2.1. Construct being added, with construct container label visible in frame

2.2.2. Packing vector being added, with packing vector container label visible in frame

2.3. Add 75 microliters of PEI (P-E-I) in 1 mL of DMEM without serum and antibiotics to a second tube for a 5-minute incubation at room temperature [1-MED-TXT] and mix the contents of both tubes together for an additional 10-minute incubation at room temperature [2-CU].
2.3.1. Talent adding PEI to tube, with PEI container visible in frame (TEXT: PEI: polyethylenimine)
2.3.2. Tube being mixed, with both tubes visible in frame
2.4. Next, carefully replace the medium on the platinum-eco cells with 8 mL of fresh, 37 °C-DMEM supplemented with 2% FBS [1-MED] and carefully add the transfection mixture in drops to the plate [2-CU].

2.4.1. Talent adding medium to dish, with medium container visible in frame

2.4.2. Vector drops being added to plate

2.5. After a 4-hour incubation at 37 °C, replace the supernatant with 10 mL of 37 °C DMEM [1-MED-over the shoulder] supplemented with 10% FBS for a 24-hour incubation at 37 °C [2-MED].
2.5.1. Talent adding medium to plate

2.5.2. Talent placing plate at 37 °C
2.6. The next day, use a 10-mL serological pipette to transfer the ecotropic retroviral particle-containing supernatant to a 15-mL centrifuge tube [1-CU] and remove the debris and contaminating cells by centrifugation [2-MED-TXT].
2.6.1. Supernatant being added to tube, with culture plate visible in frame

2.6.2. Talent placing tube(s) into centrifuge (TEXT: 5 min, 1250 x g, 4 °C)

2.7. Meanwhile add 10 mL of 37 °C-DMEM plus 10% FBS to the culture dish for another 24-hour incubation at 37 °C [1-CU] and collect a second round of viral particles as just demonstrated [2-MED].
2.7.1. Medium being added to dish, with medium container label visible in frame

2.7.2. Talent adding medium to tube

3. Murine Bone Marrow Cell Isolation and Macrophage Differentiation
3.1. To harvest the bone marrow, in a tissue culture hood, use tweezers and scissors to remove the skin and part of the muscles from the hind limbs [1-WIDE-TXT] and carefully dislodge the acetabulum from the hip joint without breaking the femur [2-CU].
3.1.1. Talent at hood removing skin/muscle (Videographer: More Talent than mouse in shot) (TEXT: Euthanasia: According to institutional guidelines)
3.1.2. Femur being disconnected

3.2. Cut the paws at the ankle joints [1-ECU] and spray the bones with 70% ethanol [2-CU].

3.2.1. Ankle joint being cut

3.2.2. Bones being sprayed

3.3. Then remove the rest of the muscle with a paper towel [1-CU] and place the bones in a 5-cm Petri dish of PBS supplemented with 2% FBS on ice [2-MED].

3.3.1. Muscle being wiped

3.3.2. Talent placing bone(s) into dish

3.4. Next, bend the knee joint of each bone set [1-CU] and carefully separate the bones with scissors [2-ECU].

3.4.1. Knee joint being bent

3.4.2. Bones being separated

3.5. Use the scissors to remove about 1-2 mm [1-ECU] of each epiphysis of one bone [2-ECU] and use 2- or 5-mL syringe equipped with a 30-gauge needle loaded with fresh PBS + FBS [3-MED] to flush the bone marrow from both ends of the bone into a 15-mL centrifuge tube [4-CU-TXT].

3.5.1. One epiphysis being cut

3.5.2. Other epiphysis cut

3.5.3. Talent loading syringe, with PBS + FBS container visible in frame

3.5.4. Bone marrow being flushed into tube (TEXT: Repeat for each bone)
3.6. When the marrow has been collected from each of the bones [1-MED], pellet the bone marrow cells by centrifugation [2-MED-over the shoulder-TXT] and resuspend the pellet in 2.5 mL of red blood cell lysis buffer for 2-3 minutes at room temperature [3-CU].

3.6.1. Talent flushing bone marrow into tube

3.6.2. Talent adding tube(s) to centrifuge (TEXT: 5 min, 500 x g, 4 °C)

3.6.3. Shot of pellet if visible, then pellet being resuspended in ACK buffer, with ACK buffer container label visible in frame

3.7. After lysing, filter the cells through a 100-micrometer cell strainer into a new 15-mL centrifuge tube [1-CU] and restore the tonicity with 12 mL of PBS + FBS [2-MED].
3.7.1. Cells being poured through filter

3.7.2. Talent adding FBS + PBS to tube, with FBS + PBS container visible in frame

3.8. Resuspend the pellet in DMEM supplemented with 10% FBS and antibiotics for counting [1-CU] and plate 5-10 × 106 bone marrow cells in a 10-cm, non-tissue culture-treated Petri dish in 10 mL of DMEM supplemented with serum and macrophage-colony stimulating factor, or M-CSF [2-MED]
3.8.1. Shot of white pellet if visible, then medium being added to tube, with medium container label and hemocytometer visible in frame as possible

3.8.2. Talent adding cells to plate, with medium and cytokine containers visible in frame 

3.9. On day five of culture, carefully tilt the cell culture dish [1-MED-TXT] and remove all but approximately 5 mL of medium from the surface near the edge of the dish [2-CU].
3.9.1. Talent tilting dish (TEXT: Add 10 mL fresh medium d3)
3.9.2. Medium being removed 

3.10. Then add 20 mL of fresh, 37 °C-medium supplemented with FBS and M-CSF to the dish [1-CU] and return the cells to the cell culture incubator [2-MED].

3.10.1.  Medium being added to dish

3.10.2.  Talent placing plate into incubator

3.11. To harvest cells, on day 6-7, remove all of the medium and floating cells [1-CU] and wash the culture with 37 °C-PBS [2-MED].
3.11.1.  Medium being removed 
3.11.2.  Talent washing dish, with PBS container visible in frame

3.12. Detach the adherent cells with 5 mL of 0.02% EDTA in PBS for 3-5 minutes at 37 °C in the tissue culture incubator [1-CU] and use a 5-mL pipette to gently flush the dissociated cells from the plate bottom [2-CU].
3.12.1.  EDTA being added to cells, with EDTA container label visible in frame

3.12.2.  Cells being removed

3.13. Then transfer the cells to a 50-mL centrifuge tube containing 25 mL of fresh PBS [1-MED].

3.13.1.  Talent adding cells to tube
4. Bone Marrow-Derived Macrophage (BMDM) and Dendritic Cell (BMDC) EGFP-Tagged Protein of Interest Production

4.1. To induce EGFP-tagged protein expression in bone marrow-derived antigen presenting cells [1-WIDE], at the beginning of the cell differentiation protocol, dilute the bone marrow cells to a 2-5 x 106 cells/mL of DMEM + FBS and antibiotics concentration [2-MED] and plate the cells in 1 mL of medium per well supplemented with the appropriate differentiation cytokine [3-MED-over the shoulder-TXT]. 
4.1.1. Talent placing tube(s) into centrifuge

4.1.2. Talent adding medium to tube, with medium container visible in frame

4.1.3. Talent adding cells to well(s), with cytokine containers visible in frame (TEXT: BMDM: M-CSF; BMDC: GM-CSF)

4.2. After 4-6 hours in the cell culture incubator, add 2 mL of the first round of collected virus supplemented with polybrene [1-CU] and transduce the cell cultures by centrifugation [2-MED-TXT] and a 4-hour incubation in the cell culture incubator [3-CU].
4.2.1. Virus being added to at least one well, with virus container label visible in frame

4.2.2. Talent adding plate(s) to centrifuge (TEXT: 90 min, 1250 x g, 30 °C, slow acceleration/deceleration)

4.2.3. Plate being placed into incubator

4.3. At the end of the transduction period, transfer the non-adherent cells from each well into individual 15-mL centrifuge tubes [1-MED-TXT] and collect the cells by centrifugation [2-MED-over the shoulder]. 
4.3.1. Talent adding cells to tube 
4.3.2. Talent adding tube(s) to centrifuge (TEXT: 5 min, 500 x g, 4 °C)

4.4. Jarmila Kralova: “If larger numbers of cells are needed, the cells can be infected with the same construct in multiple wells and pooled before their differentiation.” [1-MED-interview style]
4.4.1. Jarmila Kralova, speaking the above interview style (looking just off-camera)

4.5. Then resuspend the pellets in 10 mL of culture medium supplemented with the appropriate differentiation cytokine [1-CU] and plate the cells onto one 10-cm, non-tissue culture-treated Petri dish per tube for their 6-8-day culture as just demonstrated [2-MED].

4.5.1. Shot of pellet(s) if visible, then at least one pellet being resuspended, with medium and cytokine container labels visible in frame

4.5.2. Talent adding cells to plate, with other plates visible in frame

5. Results: Representative Fluorescent Fusion Protein Expression in Murine BMDM and BMDC
5.1. Evaluation of the efficacy of platinum-eco transfection by flow cytometry after the collection of the second virus-containing supernatant [1-LM] reveals a mean transfection efficiency of 62% for PSTPIP2-EGFP and 53% for OPAL1-EGFP (opal-one-E-G-F-P) [2-LM].
5.1.1. Figure_1A.ai: Video Editor: please emphasize gate/cells w/in gate in PSTPIP2-EGFP graph

5.1.2. Figure_1A.ai: Video Editor: please emphasize gate/cells w/in gate in OPAL1-EGFP graph

5.2. Retroviral transduction does not affect the differentiation status of the bone marrow-derived cells [1-LM], with more than 95% of the cells in both cultures demonstrating positivity for their respective markers after transduction with either virus [2-LM] and with the appropriate characteristic morphological changes observed for both types of differentiated cell [3-LM].
5.2.1. Figure_2A.ai: Video Editor: please emphasize gates/cells w/in gates in PSTPIP2-EGFP and OPAL1-EGFP graphs
5.2.2. Figure_2B.ai: Video Editor: please emphasize gates/cells w/in gates in PSTPIP2-EGFP and OPAL1-EGFP graphs
5.2.3. Figure 4.ai: Video Editor: please emphasize/outline at least one green cell in each image or other animation to emphasize cell shapes
5.3. Of note, the overall expression of EGFP was lower in bone marrow-derived dendritic cell cultures [1-LM] compared to bone marrow-derived macrophage EGFP expression, regardless of type of retrovirus [2-LM].

5.3.1. Figure_3C.ai: Video Editor:  please emphasize both BMDC data clusters
5.3.2. Figure_3C.ai: Video Editor: Please emphasize both BMDM data clusters
6. Conclusion (said by authors on camera):
6.1. Jarmila Kralova: While attempting this procedure, it’s important to remember to use non-tissue culture-treated plastic dishes that are typically used for cultivating bacteria if you plan to remove cells from the dish for experiment. 
6.2. Tomas Brdicka: Following this procedure, other methods, like live cell imaging, super-resolution microscopy, or other types of microscopy, can be employed to answer additional questions about the subcellular localization and dynamics dendritic cell and macrophage proteins of interest.
6.3. Tomas Brdicka: This technique paved the way for researchers in the Immunology field in exploring the distribution and spatial relationships of proteins expressed by macrophages and dendritic cells and in furthering our understanding of the function of these proteins during immune responses.
6.4. Jarmila Kralova: Don't forget that working with viral particles can be extremely hazardous and that precautions, such as minimizing aerosol generation, wearing protective equipment, and using a laminar flow hood, should always be taken while performing this procedure. 
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. 
5.1.1. Figure 1A.ai Flow cytometry plot of Plat-E cells transfected with retroviral constructs.
5.2.1. Figure 2A.ai Flow cytometry plot of macrophage lineage markers on transduced cells.
5.2.2. Figure 2B.ai Flow cytometry plot of dendritic cell lineage markers on transduced cells.
5.2.3. Figure 4.ai Confocal microscopy of transduced macrophages and dendritic cells.  

5.3.1. Figure 3C.ai Graph of transduction efficiencies in multiple experiments.
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.
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