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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy through a microscope (not on a computer screen attached to a microscope), such as filming a complex dissection or microinjection technique? (Y/N) N If yes, please list make and model of your microscope: and specify the steps by number/short description: 
B.   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 steps: 

1) to measure the length between mouth and the bifurcation point of the bronchus, 2) to hold mouse in place on a intubation stand, 3) how the BioLITE intubation illumination system works, 4) to visualize the larynx by using the BioLITE intubation illumination system, into which catheter should be inserted, and 5) to confirm quick suction of the solution immediately after adding to the catheter (this is the most critical step to show).

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  The most difficult aspect of this procedure is to clearly locate the trachea, separating from the esophagus to which catheter should be inserted. In order to be successful, make sure that the larynx is well illuminated by fiber-optic fiber and know the direction to which a catheter should be inserted. Also the confirmation step in which solution added to the catheter is sucked into the lung immediately after addition is critical to ensure the success.
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:
The overall goal of this procedure is to use intratracheal intubation to study the effects of experimental treatments on the physiology and pathology of the murine lung. (Intro) This is accomplished by first measuring a control mouse of a similar size to the experimental mouse from the mouth to the bronchial bifurcation point of the lung. (P1) Next, use the BioLITE intubation illumination system to locate the trachea. (P2) The fiber-optic fiber is then quickly removed after insertion, leaving the catheter in place. (P3) In the final step, a solution containing the experimental treatment is added to the lungs through the catheter. (P4) Ultimately, the even spread of the molecule of interest can be visualized throughout the lung through the use of an accompanying green dye. (P5)
Use DAM Resource ID # 377:

P1: Start with plain mouse, then add lung trachea overlay going from the mouth to the chest (but remove the green bumps, which represent lymph nodes). Add a double-ended arrow to show measurement from mouth to the bottom of the trachea.

P2: Make a tube (if possible with a light or glow on the end) and have it disappear into the trachea. Or, if you can show a glow moving down the trachea, that would be cool.

P3: Have the glow travel back up the trachea and emerge, but have another tube (which had been hidden inside the first the whole time) stay behind and stick out of the mouth.

P4: Green solution is added to the catheter. Please look at 2.7.2 to tell if a syringe or needle or something else is used to inject the green solution.
P5: Fig.2.tiff
(P1) 2.1.2. length being measure on practice mouse
(P2) 2.5.1. shot of illuminated larynx only
(P3) 2.7.1. light guide being removed
(P4) 2.7.2. solution being added to catheter

(P5) Fig. 2.tiff

B.  Interview: (Said by you on camera. Don’t forget to smile!)  
Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.

· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please also use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Shioko Kimura: The main advantage of this technique over other intubation methods is that with our technique, the fiber-optic illumination system facilitates the location of the trachea as well as the placement of the catheter, ensuring optimal delivery of the material of interest into the lung.   

1.2. Shioko Kimura: Demonstrating the procedure will be Yan Cai, a post-doc from my laboratory. 

1.2.1. Interview style: Author saying the above 

1.2.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Protocol (read by voice talent at JoVE):
Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Intratracheal intubation

2.1. Before beginning the procedure, measure the length between the mouth and bronchial point using a similar sized practice mouse to determine the proper length of catheter to be inserted during the intubation.
2.1.1. WIDE: Few seconds Taleny leaning over bench, measuring mouse
2.1.2. CU: Shot of length between the mouth and bronchial point being measured (TEXT: ~1.5 cm for ~25 g mouse)
2.2. Then apply vet ointment to both eyes of the anesthetized experimental animal. After several minutes, pinch a foot to confirm sedation, and then place the animal on an intubation stand angled at about 60°.
2.2.1. ECU: Ointment being applied to at least one eye (TEXT: Anesthesia: ketamine 100 mg/kg, xylaznie 10 mg/kg)

2.2.2. ECU: Shot of foot being pinched

2.2.3. CU: Shot of animal placed/being placed at 60°C
2.3. Hook the upper incisors over a small rubber band located at the top of the stand to hold the animal in place, and then use a Q-tip to gently retract the mouse’s tongue to one side.
2.3.1. ECU: Incisors being hooked over rubber band
2.3.2. ECU: Tongue being retracted to side with Q-tip
2.4. [Spoken by Talent, interview style (looking just off camera)]: “The most difficult aspect of this procedure is to clearly locate the trachea, which is separate from the esophagus and into which the catheter should be inserted. In order to be successful, make sure that the larynx is well illuminated by the fiber-optic fiber and be aware of the direction in which the catheter should be inserted.” 
2.4.1. MED: Talent speaking the above, interview style 
2.5. Carefully insert the intubation system until the larynx is visualized with the aid of the fiber-optic light guide.
2.5.1. ECU/CU: Intubation system being inserted until larynx is visualized (Video Editor: Please show system being inserted and then if necessary phase to larynx being visualized with light guide if entire intubation is too long) 
2.6. Once the epiglottis and the arytenoid cartilages are visualized, insert the fiber over the epiglottis and between the arytenoid cartilages, advancing the system until the previously-determined length of catheter has been inserted.

2.6.1. ECU: Shot of epiglottis and arytenoid cartilages, then fiber being inserted over epiglottis and between arytenoid cartilages 
2.6.2. ECU: Shot of mouth with last few seconds of rest of catheter being inserted (TEXT: Stop catheter above bifurcation point) 

2.7. Once the catheter is in place, quickly remove the fiber-optic light guide to allow the animal to breath normally. Then administer the solution of interest into the catheter; a good intubation will result in the solution being immediately sucked down through the tube into the lungs. 
2.7.1. CU: Few seconds of light guide being removed

2.7.2. CU/MED (Videographer: whichever is best shot): Solution being added to and sucked down into catheter (TEXT: ~50 ml/25 g mouse)
3. Animal recovery
3.1. As soon as the solution is sucked into the lungs, remove the mouse from the stand and put it back into the original cage.
3.1.1. WIDE: Talent removing mouse from stand

3.1.2. MED: Talent placing mouse into cage
3.2. Observe the mouse until it starts moving. Once the animal’s health is confirmed, return the cage to its rack. 
3.2.1. MED – over the shoulder: Talent watching mouse just starting to move

3.2.2. MED: Talent places mouse into rack
4. Results: Representative histological analyses of murine lung tissue after administration of bleomycin by non-invasive tracheal intubation
4.1. In the initial experiments, green dye solution was used to intubate the mice for practice. The lungs were immediately resected after intubation to examine how evenly the color was distributed. The dye was observed in most parts of the lung, indicating a successful intubation.

4.1.1. LAB MEDIA: Fig. 2.tif

4.2. The technique was then applied to study bleomycin-induced pulmonary fibrosis using C57BL/6 mice. 3 weeks after intratracheal intubation with bleomycin or saline as a control, the lungs were examined by histological analysis to examine the development of bleomycin-induced fibrosis. No fibrosis was visible at either low 
4.2.1. LAB MEDIA: Fig. 3a.tif
4.3. Or high magnification in the lungs of saline-treated animals.

4.3.1. LAB MEDIA: Image2.jpg

4.4. In contrast, bleomycin-intubated mice developed fibrosis throughout their lungs, as was evident in both low
4.4.1. LAB MEDIA: Fig. 3b.tif
4.5. And high magnification images.

4.5.1. LAB MEDIA: Image32.jpg

4.6. Hydroxyproline content was higher in bleomycin-treated mouse lungs as compared to saline-treated mouse lungs, further demonstrating that bleomycin-treated mice develop pulmonary fibrosis.

4.6.1. LAB MEDIA: Fig. 3-r-e.tif 

(Video Editor: with “bleomycin-treated mouse lungs” please highlight/indicate the “BLM” text and data bar; 

with “as compared to” please highlight the bracket between the two data bars, starting at the end of the bar above the BLM data bar and following the bracket down to the PBS bar, possibly also flashing the “***” as the line goes by; 

with saline-treated mouse lungs” please highlight/indicate the “PBS” text and data bar)
4.7. The damaged area was then overlaid with a 121-point lattice grid 
4.7.1. LAB MEDIA: grid-overlay on lung section.tif

4.8. and the number of intersections, or points, falling over the fibrous areas were counted and expressed as the percentage of a total of 121 points. The percentage of the damaged areas thus counted was proportional to the amount of bleomycin administered.

4.8.1. LAB MEDIA: Fig. 4.tif (Video Editor: with “percentage of a total of 121 points” please highlight the “Damaged area (%)” text and y-axis; with “proportional .. administered” please have a diagonal arrow stretch from the 0.5 data point up to/through the 2 data point or similar)
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown
5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/index/Details.stp?ID=1597
5. Conclusion (said by authors on camera)
Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
5.1. Yan Cai: Be sure to obtain an idea in advance of how deep catheter should be inserted into the trachea and to confirm that the solution is sucked down through the catheter into the lung as soon as it is added.

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, 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.  

Fig. 2.tif  
whole lung image after intubation
Fig. 3a.tif 
color imaging of 21-day normal lung at 40X

Image2.jpg 
color imaging of 21-day normal lung at 100X

Fig. 3b.tif
color imaging of 21-day bleomycin-intubated lung at 40X

Image32.jpg 
color imaging of 21-day bleomycin-intubated lung at 100X

Fig. 3-r-e.tif 
B/W graph showing hydroxyproline content
grid-overlay.tif color imaging of 21-day bleomycin-intubated lung of 40X overlayed with the grid

Fig. 4.tif
B/W graph showing the correlation between the amount of bleomycin intubated and the percentage of damaged area

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, as well as an introduction to your videographer, closer to your filming date.
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