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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)_________  
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: _____________________________________________
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.) 
2.1, 3.1, 3.2, 3.3, 3.4___________________________________________
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.) _2.1__________________________
E.  Will the filming need to take place in multiple locations? (Y/N) ___Y____ If yes, how far apart are the locations? _____The locations are different rooms but very close and in the 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!)  
Authors, the statements below have been amended to 30 words limit per JoVE guideline. 
1.1. Raïko Blondonnet: This method can help answer key questions in the field of lung injury and repair, such as testing halogenated agents as potential novel therapies for acute respiratory distress syndrome.
1.2. Matthieu Jabaudon: The main advantage of this technique is that it relies on an easy system to culture the cells and expose them to halogenated agents in order to reach precise and controlled concentrations.


Protocol: (read by voice talent at JoVE)
2. Preparation of an Air-tight Chamber
2.1. To construct the air-tight chamber, use a hermetic polypropylene box with a capacity of 6.5 Liters [1-CU-TXT]. Drill a 2.5 cm diameter hole on the bottom side of the lateral wall of the box [2-MED-over the shoulder]. Then, insert a corrugated tube with a green mark, which will serve as the gas-air mixture input pipe [3-MED-over the shoulder], and seal it with silicon [4-CU].
2.1.1. CU a box with a capacity of 6.5 Liters. Text: Length: 30 cm, width: 20 cm, height: 15.5 cm
2.1.2. Talent drilling a 2.5 cm diameter hole on the bottom side of the lateral wall
2.1.3. Talent inserts a corrugated tube with a green mark into the box
2.1.4. CU the corrugated tube as it is sealed with silicon. 
2.2. Next, drill a second hole with 2.5 cm diameter on the top side of the opposite lateral wall [1-MED-over the shoulder]. Insert another corrugated tube with a red mark and connect it with a charcoal filter, which will serve as the gas-air mixture output pipe [2-MED]. Then seal it with silicon [3-CU].
2.2.1. Talent drilling a second hole with 2.5 cm diameter on the top side of the opposite lateral wall
2.2.2. CU a tube with red mark as it is inserted into the hole and connected with a charcoal filter
2.2.3. Show that the tube is sealed with silicon. 
2.3. Subsequently, drill a tight hole with 4 mm diameter at the center of the wall [1-MED-over the shoulder]. Insert the short infusion tubing that is connected at a manifold with a rotating male luer-lock [2-MED]. Plug it into a gas analyzer, and seal it with silicon [3-MED]. Then, place a digital thermometer inside the air-tight chamber [4-CU].
2.3.1. *Film as written
2.3.2. Talent inserting the infusion tubing into the hole
2.3.3. Talent plugs the tubing into a gas analyzer and seal it with silicon
2.3.4. CU the thermometer as it is placed inside the air-tight chamber

3. Expose Alveolar Epithelial Cells to Halogenated Agents 
3.1. Under a laboratory extractor hood, customize an anesthetic machine circuit to switch the nitrous oxide gas line by carbon dioxide [1-BROLL]. 
3.1.1. Videographer, please take footage of the anesthetic machine circuit that connects to nitrous oxide gas line
3.2. Insert a heated humidifier into the pipe between the anesthetic machine and the air-tight chamber to warm the gas flow mixture to approximately 37 °C [2-MED-over the shoulder]. Plug the air-tight chamber with the green-marked, corrugated tube into the customized anesthetic machine circuit [1-MED-over the shoulder].
3.2.1. Talent plugging the air-tight chamber with the green-marked, corrugated tube into the customized anesthetic machine circuit
3.2.2. Talent inserting a heated humidifier into the pipe between the anesthetic machine and the air-tight chamber
3.2.1. Talent plugging the air-tight chamber with the green-marked, corrugated tube into the customized anesthetic machine circuit. Talent inserting a heated humidifier into the pipe between the anesthetic machine and the air-tight chamber

3.3. Next, place the air-tight chamber on a hot plate set to 37°C [1-CU]. Place a 6 well-plate containing human alveolar epithelial cells into the air-tight chamber and seal the lid [2-MED-over the shoulder].
3.3.1. CU the chamber as it is placed on a hot plate
3.3.2. *Film as written
3.4. Regulate the gas flow rate to quickly obtain 5% of CO2 [1-CU]. Then, open the halogenated agent evaporator [2-MED-over the shoulder] and adjust the desired percentage [3-CU-TXT].
3.4.1. CU the regulator to show that it is turned and adjusted 
3.4.2. Talent opens the halogenated agent evaporator
3.4.3. CU the screen that shows the sevoflurane/ isoflurane concentration. Text: Sevoflurane: 4%, isoflurane: 1%.
3.5. Once the target values are achieved, reduce the fresh gas flow rate to 1 Liter per minute. The air-tight chamber can be maintained with this gas flow rate as long as necessary for the experiment [1-MED-over the shoulder].
3.5.1. Talent reduces the fresh gas flow rate to 1 Liter per minute

4. Results: Concentration of Sevoflurane and Isoflurane Over Time 
4.1. The courses of the sevoflurane and isoflurane concentrations in the medium were similar over time [1-LM]. 
4.1.1. 58554_Blondonnet_Figure 3A.png. Video editor, please show figure 3A (left panel first, then add right panel)
4.2. Immediately after the required concentration of halogenated agent was set, concentrations rose over the first hour [1-LM]. A plateau was then reached, which persisted until the administration of the halogenated agent was stopped [2-LM]. After administration interruption, concentrations decreased within one hour [3-LM].
4.2.1. 58554_Blondonnet_Figure 3B.png. Video editor, please show both left and right panels with the curves appearing from 0 min to 60 min
4.2.2. 58554_Blondonnet_Figure 3B.png. Video editor, please show both left and right panels with the curves extending from 60 min to 24 h
4.2.3. 58554_Blondonnet_Figure 3B.png. Video editor, please show both left and right panels with the curves extending from “Stop + 5min” to “Stop + 60min”
4.3. Shown here are the fractions of halogenated agent over time in the air-tight chamber measured by the gas analyzer [1-LM].
4.3.1. 58554_Blondonnet_Figure 3C.png. Video editor, please show figure 3C (both panels)

5. Conclusion (said by authors on camera)
5.1. Matthieu Jabaudon: This procedure is relatively inexpensive and very easy to adopt, even when researchers have never manipulated an air-tight chamber before
5.2. Matthieu Jabaudon: Following this procedure, other methods like protein and RNA quantification, immunofluorescence, measurement of protein permeability and fluid transport can be performed in order to answer questions like the specific effects of the halogenated agents during epithelial lung injury and its resolution. 
5.3. Raiko Blondonnet: After its development, this technique may pave the way for researchers in the field of acute respiratory distress syndrome to further study the mechanisms involved in epithelial lung injury during ARDS and to test novel therapies.
   

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.


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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