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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? No
Can you record movies/images using your own microscope camera? No
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.

2. Does your protocol include software usage? Yes
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.
We are not sure if we have access to allow the use of a screen recording software. We will discuss this with the videographer.
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. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
0. Talent inoculating the mouse.
0. Talent at the imaging station, opening software and setting parameters.
0. Talent injecting the mouse. 
0. Talent correctly positioning mouse in the imaging instrument. 
0. Talent starting the imaging software. 
0. Talent correctly positioning the lungs on the tray. 

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. (Please do not list entire sections.)
3.2.1 Talent injecting the mouse. 
5. Will the filming need to take place in multiple locations? Yes
If yes, how far apart are the locations? One floor apart. 


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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


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

Why is your protocol significant? OR What key questions can this method help answer? 

0. Kevin Chiem: Researchers have previously generated recombinant influenza viruses that express either fluorescent or bioluminescent protein reporters. However, single expression of a reporter gene in influenza virus severely limits its use in certain experiments. Our protocol describes the use of a bi-reporter influenza virus that expresses both fluorescent and bioluminescent reporter genes, and therefore surmounts this limitation.

0. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

0. Kevin Chiem: The main advantage of this technique is the use of a single recombinant influenza virus for In vitro and In vivo studies.

1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.



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

0. Javier Rangel-Moreno: When performing this technique, rapid injection of luciferase substrate and proper planning of mice handling is important because the substrate is quickly metabolized. Also, shaving of mice is recommended to improve detection of bioluminescent signal. 

2. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.







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

0. All protocols involving mice have been approved by the Institutional Animal Care and Use Committee (IACUC) and the Institutional Biosafety Committee (IBC) at the University of Rochester, School of Medicine and Dentistry.	

Section - Protocol
1. Mouse Infection 
0. To infect the mice, start by preparing the BIRFLU (pronounce ‘Bur-floo’) in 1 X PBS [1-TXT]. Maintain the virus on ice until inoculation [2]. 
0. WIDE: Establishing shot of talent at the lab bench preparing BIRFLU dilution. TEXT: 1 x 106 PFU of BIRFLU in 30 μL per mouse
0. Talent placing the prepared dilution on ice.
0. Check for the absence of the toe-pinch reflex [1] to make sure that the mouse is anesthetized and inoculate it intranasally with the prepared BIRFLU dilution [2]. Ensure all mice are breathing properly before returning them to cages [3]. 
1. Talent ensuring mouse is anesthetized. 
1. Talent inoculating the mouse. Videographer: This shot is important!
1. Talent returning mouse to a cage.   

1. Bioluminescence Monitoring of Mice Infected with BIRFLU  
1. Open the imaging software and press ‘Initialize’, then set the parameters that will be used for the imaging [2]. To monitor the mice infected with BIRFLU, shave their chest to improve detection of the bioluminescence signal [1]. 
0. Talent shaving the mouse. NOTE: Move 3.1.2. before 3.1.1. 
0. Talent at the imaging station, opening software and setting parameters. Videographer: This shot is important!
1. Once the mice are anesthetized, use a 22-gauge needle to retro-orbitally administer 100 microliters of Nluc (pronounce ‘N-luke’) luciferase substrate diluted 1 to 10 in PBS [1]. Immediately after injection, place the animals in the isolation chamber with their chest facing up [2]. Place the isolation chamber in the imaging instrument, close the door, and acquire images [3]. Videographer: This step is important and most difficult! Author NOTE: Use the shot with the isolation chamber (black box).
1. Talent injecting the mouse. 
1. Talent correctly positioning mouse in the isolation chamber. 
1. Talent placing the isolation chamber in the imaging system and closing the door and acquiring images. 

1. After imaging, return the mice to their cages and monitor them until they have fully recovered [1]. Use the imaging software ROI (pronounce ‘R-O-I’) tool to analyze the acquired bioluminescence data by designating a region of interest and clicking ‘Measure’ [2]. 

2. Talent placing mouse in the cage.  Videographer NOTE: 2 takes 
Author NOTE: Use the shot with the isolation chamber (black box).
2. SCREEN: ROI tool selected, ROI designated, and ‘Measure’ clicked.
NOTE: All screen capture footage to be provided by Authors. Videographer: Please film the screen as talent processes an image.

1. Fluorescence Analysis in Mice Infected with BIRFLU 

2. To perform ex vivo imaging of mice lungs, collect the lungs according to manuscript directions, start the image acquisition software, and set the parameters for imaging [1-TXT]. Videographer: This step is important!

0. Talent starting the imaging software. TEXT: 500nm Excitation; 540nm Emission

2. Once the machine is initialized, place the lungs in an isolation chamber and ensure that the tissues are separated from one another [2]. Introduce the isolation chamber into the imager, close the door, and acquire images [3]. Videographer: This step is important! 
Author NOTE: Use the shot with the isolation chamber (black box).
1. Talent correctly positioning the lungs on the isolation chamber. 
1. Talent putting isolation chamber in imager, closing the door, and clicking acquire on the software.

2. After imaging, remove the tissues immediately and store them on ice at 4 C if the samples will be processed on the same day [1]. If they will be processed later, freeze them quickly in a tube on dry ice and store them at -80 C [2]. 

2. Talent putting samples on ice.  Videographer NOTE: 2 takes 
Author NOTE: Use the shot in which we removed the organs from the isolation chamber (black box).
2. Talent putting a tube with the sample in the freezer. 

2. To process the images, select the ‘ROI’ tool, draw regions of interest around each of the individual lungs, and click ‘Measure’ [1]. 

3. SCREEN: ROI tool selected, ROIs drawn, and ‘measure’ clicked.  
NOTE: All screen capture footage to be provided by Authors.
Videographer: Please film the screen as talent processes an image.


2. 

Section – Results
1. Results: BIRFLU Characterization and Tracking 
3. BIRFLU has been characterized in vitro by determining Venus, Nluc, and NP expression levels in infected cells [1]. Venus and Nluc expression is only detected in cells infected by BIRFLU [2], while NP is expressed in both Wild Type PR8 and BIRFLU-infected cells [3]. No expression is observed in mock-infected cells [4].
0. Figure 2 A and B. 
0. Figure 2 A. Video Editor: Emphasize the first row of images (BIRFLU).
0. Figure 2 B. Video Editor: Emphasize the first and second row of images (BIRFLU and WT).
0. Figure 2 A and B. Video Editor: Emphasize the last row of images in both A and B (Mock).  
3. Furthermore, Nluc activity has been measured in tissue culture supernatants at 24, 48, 72, and 96 hours post-infection. It is detected as early as 24 hours post-infection and the expression levels increase at 96 hours [1]. It can also be demonstrated that replication kinetics of BIRFLU are comparable to the Wild Type PR8 virus [2]. 
1. Figure 2 C. 
1. Figure 2 D.
3. BIRFLU has the ability to express both fluorescent and bioluminescent reporter genes, and the correlation between the two can be assessed using In vivo and ex vivo imaging of a mouse lung [1]. The lungs of mice infected with BIRFLU displayed high bioluminescence In vivo [2] and fluorescence ex vivo [3]. 
2. Figure 4 A and B. 
2. Figure 4 A. Video Editor: Emphasize the BIRFLU image and bar on graph. 
2. Figure 4 B. Video Editor: Emphasize the BIRFLU image and bar on graph.

3. Viral titers and genetic stability of BIRFLU in vivo have also been determined [1]. Plaque assays on the viruses from mice lungs show that the virus can form plaques and express both reporter genes [2].

3. Figure 4 C and D. 
3. Figure 4 C. 



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

4. Kevin Chiem: BIRFLU could also be used to evaluate the effectiveness of antivirals and neutralizing antibodies against influenza. The output from these assays are well correlated to each other and they are quick and easy to do.

0. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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