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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)____Y (microscope in a different room)_____  
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N_____ 
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.) __2.2, 2.4, 2.6, 3.3, 4.5_________________________________________
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.) _______2.6 – layering one solution on top of another- need to be careful they don’t mix 
E.  Will the filming need to take place in multiple locations? (Y/N) ____N___ If yes, how far apart are the locations? ___________________________________________________

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. Andrew Broadbent: This method can help answer key questions in the avian virology field, such as how immunosuppressive viruses interact with B cells [1-INT].
1.1.1. Andrew Broadbent says the line above in an interview-style shot, looking slightly off-camera.
1.2. Andrew Broadbent: The main advantage of this technique is that the cells are more relevant than immortalized cell-lines currently used in the lab [1-INT].
1.2.1. Andrew Broadbent says the line above in an interview-style shot, looking slightly off-camera.

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Kate Dulwich: Though this method can provide insight into how chicken cells respond to IBDV, it can also be applied to other viruses, such as ALV and REV.
1.3.1. Kate Dulwich says the line above in an interview-style shot, looking slightly off-camera.
1.4. Amin Asfor: This method reduces the number of birds used in our research and is beneficial to the 3Rs, which stands for the replacement, reduction and refinement of the use of animals in research [1-INT].
1.4.1. Amin Asfor says the line above in an interview-style shot, looking slightly off-camera.


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

1.9. All procedures with animals must be ethically approved in advance. In our institution, all procedures are performed in accordance with the UK Animal (Scientific Procedures) Act 1986 under Home Office Establishment, Personal and Project licenses, after the approval of the internal Animal Welfare and Ethical Review Board (AWERB).


Protocol: (read by voice talent at JoVE)
2. Isolation of Chicken Primary Bursal Cells
2.1. In a microbiological safety cabinet [1-WIDE], wash the BF in 30 mL of cold PBS at least three times [2-MED-TXT]. Transfer the washed tissue to a Petri dish, and add 5 mL of a 1x collagenase D solution [3-MED].
2.1.1. Establishing shot of the talent approaching the microbiological safety cabinet.
2.1.2. Talent, in the microbiological safety cabinet, washes the tissue once with PBS. TEXT: BF: Bursa of Fabricius
2.1.3. Talent places the tissue on a Petri dish, and then adds 1x collagenase D solution.
2.2. Use sterile scissors or a scalpel blade to cut the BF into pieces that are less than 5 mm in diameter [1-CU]. Incubate at 37 °C with periodic gentle agitation for 30 min [2-MED]. 
2.2.1. Close up shot of the tissue as the talent cuts it into pieces. Alliteratively, film the talent performing this action as a MED shot.
2.2.2. Talent transfers the Petri dish (containing the tissue) to an incubator.
2.3. After this, use a sterile Pasteur pipette to repeatedly aspirate the mixture to encourage disintegration of the tissue [1-MED/CU-TXT]. Add another 5 mL of 1x collagenase D solution to the tissue [2-MED], and incubate it at 37 °C with periodic gentle agitation for another 30 min [3-MED].
2.3.1. Talent uses a Pasteur pipette to aspirate the mixture from the Petri dish. TEXT: Cut tissue into smaller pieces if necessary. Capture an additional take or two for use in 2.4
2.3.2. Talent adds 1x collagenase D solution to the Petri dish containing the tissue. Capture an additional take or two for use in 2.4
2.3.3. Talent transfers the Petri dish to the incubator. Capture an additional take or two for use in 2.4. Use shot 2.2.2
2.4. Repeat this process – aspirating the mixture, adding fresh collagenase D solution, and incubating [1-MED] – until the tissue is completely digested. Note that there will be small granules that will not dissolve further [2-CU].
2.4.1. Use the additional takes from 2.3.1 – 2.3.3 as each action is mentioned. (Videographer Comment: No additional takes. Use 2.3.1 – 2.3.3) (Editor: Do your best to use each shot as each action is mentioned)
2.4.2. Close up of the completely digested tissue in the plate.
2.5. Pass the digested cell suspension through a 100 μm cell strainer into 20 mL of 1x HBBS without calcium [1-MED/CU-TXT]. Centrifuge at 400 x g for 5 minutes [2-MED]. Discard the supernatant re-suspend the pellet in 10 mL of 1x RPMI with 5% FBS [3-MED].
2.5.1. Talent passes the digested cell suspension through the strainer. Film this as either a MED or CU shot, whichever captures the action most clearly. TEXT: HBSS: Hanks' Balanced Salt solution
2.5.2. Talent transfers the tube of digested cell suspension into the centrifuge, and then turns the centrifuge on.
2.5.3. Talent re-suspends the cell pellet in RPMI. The supernatant should be discarded prior to this shot. TEXT: RPMI: Roswell Park Memorial Institute
2.6. Then, overlay 10 mL of the cell suspension on top of 5 mL of density gradient media that contains polysucrose and sodium diatrizoate [1-MED-TXT]. Make sure that there is a clear interface between the two layers [2-CU].
2.6.1. Talent layers the cell suspension on top of the density gradient media. TEXT: Density gradient media can also be layered under the cell suspension.  (Videographer Comment: shot 2, board not incremented) (Editor: From the shot log, it looks like there were 2 takes for 2.6.1, but that the second one was not slated properly)
2.6.2. Close up of the tube, showing the two layers and the clear interface between them. (Videographer Comment: end board)
2.7. Centrifuge at 900 x g and 4 °C for 20 minutes [1-MED-TXT]. The cells should form a band at the interface between the cell media and the density gradient media [2-CU].
2.7.1. Talent places the tube in the centrifuge, and then turns the centrifuge on. TEXT: Lower/remove centrifuge break.
2.7.2. Close up of the tube after centrifugation, showing the band at the interface that contains the cells.
2.8. Next, use a sterile Pasteur pipette to remove the cells and transfer them to a tube containing cold PBS [1-MED]. Wash the cells by centrifuging them at 400 x g for 5 min [2-MED], and then re-suspending them in cold PBS [3-MED]. Repeat this wash 3 times [4-MED].
2.8.1. Talent uses a Pasteur pipette to remove the cells from the tube with the gradient media, and transfers them to a tube containing cold PBS.
2.8.2. Talent places with tube containing the cells with PBS into a centrifuge, and then turns the centrifuge on.
2.8.3. Talent re-suspends the cell pellet in fresh cold PBS.
2.8.4. Talent places the tube back into the centrifuge, and closes the centrifuge. Use shot 2.8.2
3. Culture of Chicken Primary Bursal Cells 
3.1. First, centrifuge the cell suspension at 400 x g for 5 min [1-MED]. Re-suspend the cells in 30 mL of 1x complete IMDM [2-MED-TXT]. 
3.1.1. Talent places the tube into a centrifuge, and closes the lid.
3.1.2. Talent re-suspends the cells in the mentioned medium. TEXT: Iscove's Modified Dulbecco's Medium
3.2. Take an aliquot of the cell suspension, and add it to a Trypan blue solution [1-MED]. Count the number of viable cells that exclude the Trypan blue [2-MED], and determine the number of cells and the percentage viability [3-MED] [2-MED].
3.2.1. Talent takes an aliquot of the cell suspension and adds it to a Trypan blue solution.
3.2.2. Talent counts the number of viable cells.
3.2.3. Close up of the number and percentage viability on the automated cell counter screen. This is a small screen (authors described it as being like a calculator) so it may not read well – if it does not read well in the shot, instead show the talent preparing the automated cell counter to count the cells. (Videographer Comment: Script Change: Shot removed) (Editor: I’m not sure if the associated VO was meant to be removed or not. Since it wasn’t noted, I’ve left the VO in – please use shot 3.2.2 to cover the VO intended for 3.2.2 and 3.2.3)
3.3. After this, centrifuge the cell suspension at 400 x g for 5 minutes [1-MED]. Re-suspend the cells in complete IMDM, supplemented with a 1-to-20 dilution of chicken CD40L (pronounce “C-D-forty-ligand”), at a density of 10 million cells per mL [2-MED].
3.3.1. Talent places the tube in a centrifuge, closes the centrifuge lid, and turns the centrifuge on. Use shot 2.8.2
3.3.2. Talent re-suspends the cells in the mentioned medium.
3.4. Culture the cells in either 96- or 24-well plates at 37 °C for 48 – 72 hours [2-MED-TXT].
3.4.1. Talent transfers the cell culture to a plate (either 24-well or 96-well) TEXT: U-bottomed plates are preferred.
4. Infection of Chicken Primary Bursal Cells with IBDV and Quantification of IBDV Replication
4.1. 48 to 72 hours post-isolation, thaw an aliquot of the virus [1-MED]. Vortex the sample [2-MED], and store it on ice [3-MED].
4.1.1. Talent retrieves an aliquot of the virus from the freezer. Alternatively, show the talent setting the aliquot out to thaw.
4.1.2. Talent vortexes the thawed virus. [Shots 4.1.2 and 4.1.3 combined]
4.1.3. Talent places the thawed virus into an ice bucket.
4.2. Re-suspend the primary bursal cells in IMDM medium [1-MED]. Take a 10-μL aliquot of the cell suspension and add it to 10 μL of a Trypan blue solution [2-MED]. Then, determine the number of cells and percentage viability [3-MED].
4.2.1. Talent re-suspends the primary bursal cells.
4.2.2. Talent takes an aliquot of the cell suspension and adds it to a Trypan blue solution.
4.2.3. Talent counts the viable cells. Alternatively, the talent can be shown at a workstation computer reviewing previously generated fata for the number of cells and percentage viability.
4.3. Dilute the virus in 1x complete IMDM to the appropriate multiplicity of infection to make the virus inoculum [1-MED]. Mix this dilution by vortexing [2-MED].
4.3.1. Talent dilutes the virus in the mentioned medium. (Videographer Comment: shot 2, board not incremented) (Editor: From the shot log, it looks like there were 2 takes for 4.3.1, but that the second one was not slated properly)
4.3.2. Talent vortexes the diluted virus.
4.4. Centrifuge the cell suspension at 400 x g for 5 minutes [1-MED]. Next, remove the supernatant and re-suspend the cells in the virus inoculum [2-MED].
4.4.0. [Added Shot]: Talent pools cells together into two tubes, one for virus infection and one for mock infection in the mentioned medium (Editor: The videographer marked the action for this shot, but no VO to go with it. I’m not sure exactly what’s happening here or why, so I have not written any new VO. We’ll need to prompt the authors for this)
4.4.1. Talent places the cell suspension in the centrifuge, and closes the centrifuge lid.
4.4.2. Talent re-suspends the cells in the virus inoculum one in virus inoculum and one in mock inoculum
4.5. Incubate at 37 °C for 1 h with periodic agitation [1-MED]. After this, centrifuge the cell suspension at 400 x g for 5 minutes [2-MED]. Remove the virus inoculum [3-MED], and wash the cells in 1x complete IMDM media [4-MED].
4.5.1. Talent transfers the tubes containing the cells and virus inoculum to an incubator.
4.5.2. Talent transfers the tube to a centrifuge, and then closes the centrifuge lid. Use shot 4.4.1
4.5.3. Talent removes the supernatant (the virus inoculum) from the tubes.
4.5.4. Talent washes the cells with the mentioned medium.
4.6. [1-MED]. [2-MED].
4.6.1. Talent transfers the tube to a centrifuge, and then closes the centrifuge lid
4.6.2. Talent removes the supernatant and re-suspends the cells in the mentioned medium.
4.7. Culture the cells in either 96- or 24-well plates at 37 °C [1-MED].
4.7.1. Talent transfers the cells to a culture plate (either 24-well or 96-well will work for this shot)
4.8. [1-MED]. [2-MED] [3-MED].
4.8.1. Talent washes the cells in the plate with PBS.
4.8.2. Talent preparing the cells for immunostaining. Any action during this process will work for this shot.
4.8.3. Talent uses a kit to extract RNA from the cells. Any action during this process will work for this shot.

5. Results: Analysis of Chicken Primary Bursal Cell Culture and Infection with Infectious Bursal Disease Virus
5.1. In this study, chicken primary bursal cells are successfully cultured ex vivo in the presence of soluble chicken CD40L [1-LM]. Cells cultured in the presence of soluble chicken CD40L are seen to increase fourfold, from 902,000 to 3.63 million per mL over a period of 6 days [2-LM]. Cell viability is also significantly improved in the presence of chicken CD40L [3-LM].
5.1.1. LAB MEDIA: Figure 1 revised July 2018.tif
5.1.2. LAB MEDIA: Figure 1 revised July 2018.tif – In Figure 1A, visually emphasize the black-colored data columns (representing cell growth with chicken CD40L). If possible, emphasize the data sets sequentially from left-to-right to suggest the growth over this time period.
5.1.3. LAB MEDIA: Figure 1 revised July 2018.tif – In Figure 1B, visually emphasize the black-colored data columns (representing cell viability with chicken CD40L).
5.2. In representative confocal microscopy images [1-LM], infected cells are seen to have a green fluorescence around the nucleus, which is consistent with the presence of IBDV in the cytoplasm [2-LM]. This is evident for two strains of IBDV – a cell-culture adapted strain, D78 (pronounce “D-seventy-eight”), and a very virulent strain, UK661 (pronounce each letter and number separately “U-K-six-six-one”) [3-LM].
5.2.1. LAB MEDIA: Figure 2 revised July 2018.tif – Show only Figure 2A.
5.2.2. LAB MEDIA: Figure 2 revised July 2018.tif – Still showing only Figure 2A. Visually emphasize the green areas in the two right-hand images (those under the “D78” and “UK661” headers). Hold this emphasis for 5.2.3.
5.2.3. LAB MEDIA: Figure 2 revised July 2018.tif – Still showing only Figure 2A. Heighten/increase the emphasis for the green coloration in each strain as it is mentioned in the voiceover narration.
5.3. RNA is then extracted at 5, 18, 24, and 48 hours postinfection, and subjected to RT-qPCR with primers specific to a conserved region of the IBDV VP4 (pronounce each letter and number separately “I-B-D-V V-P-four”) gene [1-LM]. 
5.3.1. LAB MEDIA: Figure 2 revised July 2018.tif – Show only Figure 2B.
5.4. IBDV VP4 expression is seen to increase to 16,603 copies at 48 hours post-infection with D78 [1-LM], and to 38,632 copies at 48 hours post-infection with UK661 [2-LM]. This data demonstrates that chicken primary bursal cells can support the replication of cell-culture-adapted and very virulent IBDV strains [3-LM]
5.4.1. LAB MEDIA: Figure 2 revised July 2018.tif – Still showing only Figure 2B. Visually emphasize the black-colored data column (which represents cells infected with D78) at the 48 hour time point.
5.4.2. LAB MEDIA: Figure 2 revised July 2018.tif – Still showing only Figure 2B. Visually emphasize the white-colored data column (which represents cells infected with UK661) at the 48 hour time point.
5.4.3. LAB MEDIA: Figure 2 revised July 2018.tif – Still showing only Figure 2B. Remove all emphasis and hold on the image for the remaining voiceover narration.

6. Conclusion (said by authors on camera)

6.1. Andrew Broadbent: Following this procedure, other methods like RTqPCR, microarray, or RNASeq can be performed in order to answer additional questions like how the cells respond to the infection [1-INT].
6.1.1. Andrew Broadbent says the line above in an interview-style shot, looking slightly off-camera.
6.2. Andrew Broadbent: We have compared how the cells respond to infection with an attenuated strain and a very virulent strain of IBDV and are now investigating how they respond to other viral infections [1-INT].
6.2.1. Andrew Broadbent says the line above in an interview-style shot, looking slightly off-camera.
6.3. Andrew Broadbent: The ability to culture these cells allows us to study aspects of virus pathogenesis and immunosuppression without the need to infect birds. This will have a substantial impact on the 3Rs- the replacement, refinement, and reduction of the use of animals in research [1-INT].
6.3.1. Andrew Broadbent says the line above in an interview-style shot, 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.
Figure 1 revised July 2018.tif
Figure 2 revised July 2018.tif

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.
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