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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____No_____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _______

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___No_____ 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.  If you are providing screen capture files, please submit them at the time you send your edited script back to the scriptwriter so they can be integrated into the shotlist.
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.) ___ Steps 3.8/4.6, 3.9 – 3.13/4.6, 4.7  and 4.8 are the most important; it is also important that we demonstrate the procedure on both rats and mice as there are subtle differences. _
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.) _3.9 – 3.14 are the most difficult because proper placement of the cannula is critical to the success of the entire procedure.  To ensure success, we first learn/practice on euthanized animals.  Then we always mark the metal cannula and plastic tubing with a marker to indicate depth of placement.  While intubating, it is critical to feel for the tracheal ridges as the cannula is inserted down the throat (to make sure it hasn’t been placed in the esophagus instead).  Finally, the cannula should be felt to slide easily into the left bronchus once it reaches the bifurcation.  It must be advanced far enough into the bronchus so that major airways are not blocked, or else the animal will not be able to breathe adequately and is likely to expire.  At no point during the procedure should excessive force be applied.
E.  Will the filming need to take place in multiple locations? (Y/N) __Yes_____ If yes, how far apart are the locations? _ We will need to move from one building to another, all via internal hallways.  It is approximately 25-50 yards to walk.
1. Introduction (Experimental Goal and Author Interviews) – 
A. Experimental Goal (read by voice talent at JoVE):
The overall goal of this non-surgical intrabronchial infection procedure is to establish a robust bacterial pneumonia in immunocompetent rodents. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Jen Hoover: This method adds value for the discovery and development of antibacterials by allowing the efficacy of potential treatments to be assessed in an immunocompetent model of severe pneumonia. 
1.2. Jen Hoover: The main advantage of this technique is that it establishes a robust and reproducible lung infection with many isolates, including those that typically require animals to be rendered neutropenic for infection or those that do not produce a viable infection using other methods.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Tom Lewandowski: Generally, individuals new to this method will struggle because proper intubation is a blind procedure which requires learning the right “feel” for intubating the trachea instead of the esophagus.  
1.4.  Scott Sucoloski: Proper intubation can be different for each scientist.  The exact angle of the cannula orientation may not be the same for everyone, but feeling for the ridges of the trachea is key. 
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.5. ** Jen Hoover: Demonstrating the procedure will be Cindy Mininger, a scientist from my laboratory.  

1.5.1. Interview style: Author saying the above 

1.5.2. The named scientist looks up from workbench or desk or microscope and acknowledges the camera.

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving animal subjects have been approved by the GSK Institutional Animal Care and Use Committee (IACUC), and meet or exceed the standards of the American Association for the Accreditation of Laboratory Animal Care (AAALAC), the United States Department of Health and Human Services and all local and federal animal welfare laws.
Protocol (read by voice talent at JoVE):

2. Prepare Saline Bacterial Suspensions and Agar-based Inoculum 
2.1. To begin, prepare saline bacterial suspensions from overnight broth cultures, as indicated in the text protocol, or from agar plates as demonstrated here [1-WIDE].  Harvest overnight growth from agar plates by using a sterile loop to scrape colonies from the surface [2-CU]. 
2.1.1. Talent places plates with colonies onto bench where they will be harvested

2.1.2. Talent uses a sterile loop to scrape colonies from plate

2.2. Transfer the harvested material into 5 ml of sterile saline until a cloudy, opaque suspension is obtained [1-CU] and gently vortex the culture until homogeneous [2-MED/CU].
2.2.1. Talent transfers harvested material into 5 ml sterile saline to produce cloudy, opaque suspension
2.2.2. Talent gently vortexes 
2.3. [1-CU-TXT].  Serially dilute then and plate an aliquot from each dilution according to the text protocol [2-CU-TXT].
2.3.1. Talent dilutes suspension with sterile saline (TEXT: Saline at temp between ambient air and 37 (C) Shot not filmed
2.3.2. Talent picks up a dilution and pipettes onto a plate. TEXT: Starting suspension should be 8 to 9 log10 CFU/mL; see text protocol
2.4. After preparing agar and assembling the necessary tools for the infection process according to the text protocol [1-MED/CU-TXT], aliquot 9 ml of agar into a sterile tube [2-CU] and then place the tube into the waterbath until the agar equilibrates to approximately 42 (C [3-MED/CU-TXT].
2.4.1. Talent places freshly prepared agar down on bench next to other tools for infection (TEXT: Allow agar to cool to 50 (C)

2.4.2. Talent aliquots agar into sterile tube

2.4.3. Talent places tube into waterbath (TEXT: Do not expose the top of tube and lid to the water) 
2.5. Add 1 ml of the previously prepared saline bacterial suspension into the tube of agar [1-CU].  Then, invert the tube several times to mix and return it to the water [2-MED/CU]. 

2.5.1. Talent adds bacterial suspension into tube of agar

2.5.2. Talent inverts tube several times then places back in water
3. Prepare Intubation Device, Intubate and Inoculate Rats  

3.1. To prepare the work surface and intubation device, first sterilize the metal cannula and polyethylene tubing according to the text protocol, and then transfer it in its glass storage tube to the work surface [1-CU-TXT]. Next, place a clean disposable mat on to the work surface, close to the water bath [2-MED].
3.1.1. Talent places sterilized cannula and tubing on sterile work surface (TEXT: Refer to text for sizes for rats and mice) Merged with 3.2.1
3.1.2. Talent places clean, disposable mat on work surface near water bath

3.2. [1-CU] Then, remove the cap from the storage tube and slide the handle end of the cannula to the open end of the tube [2-CU].
3.2.1. Talent places metal cannula in glass storage tube on work surface

3.2.2. Talent removes cap from storage tube and slides handle end of cannula to open end of the tube
3.3. Using sterile forceps, remove one length of polyethylene tubing from the beaker and insert it through the inside of the sterile metal cannula, making sure it moves freely [1-CU]. Place a guide mark at a pre-determined location with indelible pen [1b-?]. 
3.3.1. Talent uses forceps to remove one length of tubing from beaker and inserts it through the inside of sterile metal cannula, making sure it moves freely 

3.3.1B Talent uses Sharpie to place guide mark on the plastic tubing. Extra shot added
3.4. Next, fit a sterile disposable 25-gauge needle onto the free end of the polyethylene tubing by sliding the needle several mm into the tubing [1-CU-TXT].
3.4.1. Talent slides a 25 gauge needle several mm into piece of tubing (TEXT: Refer to text protocol for additional details)  
3.5. Then use sterile saline to fill a fresh disposable 1 ml syringe [1-CU].  Attach the syringe to the needle fitted onto the polyethylene tubing and flush the entire volume of saline through the tubing [2-CU].
3.5.1. Talent fills sterile 1 ml syringe with sterile saline

3.5.2. Talent attaches syringe to needle fitted on tubing and flushes saline through tubing

3.6. Discard the used syringe in the sharps container [1-CU].  Then fill a new, sterile, disposable 1 ml syringe with the agar-based inoculum from the water bath [2-CU].
3.6.1. Talent discards syringe in sharps container

3.6.2. Talent fills new sterile disposable syringe with agar based inoculum

3.7. Re-attach the 25-gauge needle and tubing and flush agar through the tubing by depressing the plunger just until the tubing is completely filled with agar [1-CU].

3.7.1. Talent re-attaches the 25-gauge needle and tubing and flush agar through the tubing by depressing plunger until tubing is completely filled with agar
3.8. After anesthetizing the rat according to the text protocol, place the animal in a supine position on the disposable mat with the head facing right and the tail facing left [1-CU-TXT].
3.8.1. Talent places rat in supine position on disposable mat with head facing right and tail facing left (TEXT:  Animals should be sufficiently anesthetized so that the gag reflex is completely inhibited.) NOTE from Videographer: “3.8.1 - 3.17.3 was filmed as one continuous sequence numerous times as this protocol requires moving quickly as to keep the rat or mouse alive. I did however take alternate angles and shots for each segment within the sequence”. 
3.9. Next, insert the free end of the metal cannula into the animal’s mouth [1-CU/ECU].  Turn the cannula so that the free end is angled upward and gently advance it into the trachea, carefully bypassing the laryngeal structures with a slight twisting motion [2-CU].
3.9.1. Talent inserts free end of cannula into animal’s mouth See note above
3.9.2. Talent turns cannula so that free end is angled upward and gently advances it into trachea, using a slight twisting motion to bypass laryngeal structures See note above
3.10. Confirm insertion into the trachea as opposed to the esophagus by gently sliding the cannula slightly forward and back several times while using the left forefinger to palpate the tracheal rings [1-CU/ECU].
3.10.1. Talent confirms insertion into trachea by gliding cannula slightly forward and back several times while palpating tracheal rings with left finger See note above
3.11. Cindy Mininger: To ensure intubation into the trachea and not the esophagus, move the cannula back and forth slightly and feel for the ridges.  If the cannula slides smoothly down the throat and ridges cannot be felt, remove the device and try again [1-INTERVIEW].
3.11.1. Talent recites the above statement looking off camera

3.12. When the cannula reaches the bifurcation where the trachea splits into the left and right bronchii [1-LM], make a slight twisting motion toward the animal’s left side to ensure that the cannula is inserted into the left bronchus [2-ECU].
3.12.1. LAB MEDIA Figure 1D, Editor, show this and then bring in 3.12.2 as a split screen.  If possible, block out the bottom portion of the cannula that moves into the left side of the lung until the last part of the sentence and then bring it back in when the cannula is inserted into the left bronchus. See note above
3.12.2. Talent makes a slight twisting motion toward the animal’s left side to ensure cannula is inserted into left bronchus  See note above
3.13. Cindy Mininger: A common error is not placing the inoculum deep enough into the lung which can block the airways and inhibit breathing.  When the cannula is turned to the proper angle, it should slide easily into the left bronchus and advance smoothly to the appropriate depth [1-INTERVIEW].
3.13.1. Talent recites above statement looking off camera
3.14. Advance the metal cannula until the end is halfway to three-quarters down the left lung, using the previously placed guide mark to confirm that the appropriate depth has been reached [1-CU/ECU].
3.14.1. Talent advances cannula until end is halfway to three-quarters down left lung, using guidemark to confirm appropriate depth has been reached See note above
3.15. With the metal cannula in place, advance the polyethylene tubing several mm, using the previously placed guide mark on the tubing to ensure it is advanced only far enough to exit the end of the metal cannula and not puncture the lung [1-CU/ECU].
3.15.1. Talent advances polyethylene tubing several mm using guide mark on tubing to ensure proper advancement that does not puncture lung See note above
3.16. With both cannulae in place, use the attached syringe to instill 100 (L of agar suspension deep into the large lobe of the left lung [1-CU].
3.16.1. Talent instills 100 ul of agar suspension deep into large lobe of left lung  See note above
3.17. Withdraw several mm of the tubing and gently remove the intact intubation device [1-CU/ECU].  Set it back into the glass storage tube [2-CU] and move the animal into a fresh cage to recover [3-MED/CU].
3.17.1. Talent withdraws tubing then removes intact intubation device

3.17.2. Talent sets intubation device back into glass storage tube

3.17.3. Talent moves animal into fresh cage to recover

4. Prepare Intubation Device, Intubate, and Inoculate Mice 
4.1. Prepare the work surface and cannula as just demonstrated for rats, using the appropriately sized equipment for mice [1-CU-TXT].
4.1.1. Talent places cannula onto clean work surface with other tools (TEXT: Refer to text protocol for details)
4.2. Use a sterile disposable 1 mL syringe and sterile 25-gauge needle to fill the glass micro-injection syringe with sterile saline [1-CU-TXT].  Then flush the saline through the reassembled device [2-CU].
4.2.1. Talent uses disposable syringe and needle to fill micro-injection syringe with sterile saline (TEXT: Refer to text protocol for additional details)

4.2.2. Talent flushes saline through reassembled device
4.3. Next, use a new sterile disposable 1 mL syringe and sterile 25-gauge needle to fill the micro-injection syringe with the agar inoculum [1-CU-TXT].
4.3.1. Talent uses new sterile disposable syringe and needle to fill micro-injection syringe with inoculum (TEXT: Refer to text protocol for additional details)
4.4. Then reassemble the device, and flush agar through the tubing just until the tubing is completely filled with agar [1-CU/ECU].
4.4.1. Talent reassembles device and flushes agar through the tubing until tubing is completely filled with agar

4.5. After anesthetizing the mouse according to the text protocol, position the animal in the same orientation as demonstrated for the rat [1-CU] and use steady but gentle pressure to intubate the trachea in a similar manner as with the rat.  Avoid using force as the technique is more delicate in mice [2-CU/ECU-TXT].

4.5.1. Talent positions mouse in same orientation as rat
4.5.2. Talent uses gentle pressure to intubate mouse without using force TEXT:  Note that mouse intubation has a slightly different “feel.”)
4.6. Ensure the cannula is inserted into the trachea by feeling for the tracheal rings [1-CU/ECU].  Slightly turn and advance the cannula into the left bronchus, inserting deep into the lung using previously placed guide marks [2-CU/ECU-TXT].
4.6.1. Talent feels tracheal rings to ensure cannula is inserted into trachea 
4.6.2. Talent slightly turns and advances cannula in to left bronchus inserting deep into lung using previously placed guide marks (TEXT:  In mice, only a subtle turning movement may be necessary)
4.7. With the metal cannula in place, advance the polyethylene tubing several mm and instill 20 (L of agar suspension [1-CU-TXT].
4.7.1. Talent advances tubing with cannula in place (TEXT: Refer to text protocol for additional details and allow animal to recover as for rat) and instills 20 uL of agar suspension.
5. Results: Evaluation of Antibacterial Efficacy in Infected Rats and Mice 
5.1. Shown here is a representative example of colonies growing on an agar plate after serial dilution and triplicate plating of a lung homogenate sample [1-LM].
5.1.1. LAB MEDIA Figure 1E, Editor, is it possible to bring in one row at a time, from top to bottom?
5.2. As demonstrated in this graph with S. pneumoniae, an increase in bacterial burden of several log10 CFU above baseline controls is typically observed in infected lungs for most bacterial isolates, even at 96 hours post infection, and variability between animals is low [1-LM].
5.2.1. LAB MEDIA Figure 2A, Editor, for several log above baseline, point out the tall dark gray and black bars.  Point out the left hand light gray bars for each pair of bars as the baseline.  For ‘even at 96 hours post infection,’ point out the black bars.
5.3. In this experiment, two compounds were evaluated against quinolone-susceptible or quinolone-resistant isolates of S. pneumoniae to illustrate that this lung infection model can be used during optimization of a lead chemical series to support structure activity relationships.  Each symbol represents CFU determined from the lungs of one rat [1-LM].
5.3.1. LAB MEDIA Figure 3, Editor, for quinolone-susceptible, point out panel A and for ‘resistant’, point out panel B. For ‘each symbol represents…’ point out examples of individual circles in each graph.
5.4. Shown here are Emax models created using dose ranging efficacy data in immunocompetent mice infected in the lung with isolates of S. pneumoniae or H. influenzae to determine pharmacokinetic-pharmacodynamic targets for a novel polypeptide deformylase inhibitor [1-LM].
5.4.1. LAB MEDIA Figure 4, Editor, bring in the left top and bottom graphs first and then the right top and bottom graphs
5.5. Circles represent the mean bacterial burden from 4-5 mice per group treated with varying doses of compound.  The open circles represent free area under the curve and filled circles represent the area under the concentration-time curve over the minimum inhibitory concentration [1-LM].
5.5.1. LAB MEDIA Figure 4, Editor, point out the open circles and the filled circles when mentioned.
6. Conclusion (said by authors on camera)
6.1. Jen Hoover: Once mastered, this technique can be completed in about 30 seconds per animal with up to 5 or 6 animals per syringeful of agar inoculum.
6.2. Jen Hoover: While attempting this procedure, it’s important to remember that proper placement of the inoculum is key or animals may not awaken or the infection may not establish. Shot not filmed
6.3. Jen Hoover: Using this procedure, a robust and reproducible lung infection can be established with more bacterial pathogens and isolates than with other infection methods. It can be used to evaluate efficacy and for PK/PD characterization in immunocompetent animals. Shot not filmed
6.4. Jen Hoover: After watching this video, you should have a good understanding of how to perform this non-surgical intrabronchial infection method and be able to utilize it for establishing infection with many different bacterial isolates.  [To Camera] Thanks for watching and good luck with your experiments.
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.  None – are any required beyond those included with the manuscript?
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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