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A.  Will you require JoVE to record video microscopy? N
B.   Does your protocol include descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 2.4., 2.5., 3.1.-3.11.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? as above
E.  Will the filming need to take place in multiple locations? N 
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. Experimental Goal (read by voice talent at JoVE):

The overall goal of this procedure is to build a model to study the interactions between an individual bacterium and a single fungus. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Perrine Bortolotti: This method can help answer key questions in the field of pathogen interactions, such as what factors are involved in cross talk and interspecies dialogue?  (take 2)
1.2. Perrine Bortolotti: The main advantage of this technique is that data generated from this in vivo model have clinical relevance.   
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) of the Nord Pas de Calais Ethic committee and the French ministry of basic research.
Protocol (read by voice talent at JoVE):

2. C. albicans airway colonization
2.1. To intranasally install the fungus, first dilute 2 x106 CFU (Pronounce: C-F-U) of C. albicans per ml in sterile PBS [2.1.1.-WIDE-TXT].

2.1.1. Few seconds Talent adding bacteria to PBS (TEXT: CFU: colony forming units)
2.2. Next, after confirming the loss of the righting reflex in an adult hypotonic mouse [2.2.1.-MED-TXT], aspirate at least 50 microliters of the fungal suspension into a 200 microliter pipette [2.2.2.-CU].

2.2.1. Talent checking right reflex in mouse (Videographer: More Talent than mouse in shot) (TEXT: Anesthesia: Sevoflurane open-drop technique)

2.2.2. aspirate at least 50 microliters

2.3. Now grasp the mouse with one hand [2.3.1.-MED] and turn the animal so that it is nestled on its back with its abdomen facing upright [2.3.2.-CU].
2.3.1. Few seconds Talent grasping mouse (all steps to 2.4.2)
2.3.2. Mouse being turned onto back/abdomen facing up (all steps to 2.4.3)
2.4. When the mouse is in position, use the index finger of the hand holding the mouse to support the head [2.4.1.-CU] and the thumb to keep the jaw closed [2.4.2.-CU] and move the pipette tip close to the animal’s nose [2.4.3.-CU].

2.4.1. Index finger being placed onto head/supporting head (with 2.3.2)
2.4.2. Thumb being placed onto jaw/keeping jaw closed (with 2.3.2)
2.4.3. Pipette approaching animal’s nose (with 2.3.2)
2.5. Then carefully dispense a 50 microliter drop of fungus onto the nostrils [2.5.1.-ECU], allowing the drop to be inhaled by the spontaneous breathing of the mouse [2.5.2.-ECU], and place the mouse alone in a cage until it is fully recovered [2.5.3.-CU].
2.5.1. Drop being placed onto at least one nostril (Videographer: Combine 2.5.1. and 2.5.2. as appropriate)

2.5.2. Drop being inhaled (Videographer: Combine 2.5.1. and 2.5.2. as appropriate) (with 2.5.1)
2.5.3. Full seconds recovered mouse moving around in cage
3. P. aeruginosa-induced acute lung infection
3.1. Four days after C. albicans installation, shave the abdomen of the euthanized animal [3.1.1.-WIDE-TXT], followed by ethanol-sterilization of the exposed skin [3.1.2.-CU].

3.1.1. Few seconds Talent shaving mouse (TEXT: Euthanasia: 5.47% pentobarbital overdose ip) (MED at the end)
3.1.2. Few seconds second being wiped with ethanol, with ethanol container label visible in frame if possible

3.2. Next, use scissors to open the skin from the sternum to the mid-abdomen [3.2.1.-CU].
3.2.1. Few seconds incision being made 

3.3. Then extend the incision along the ribcage on either side of the midline [3.3.1.-CU] and fold back the skin on either side of the thorax [3.3.2.-CU].
3.3.1. Few seconds at least one side incision being made

3.3.2. Few seconds at least one flap of skin being folded (with 3.3.1)
3.4. When the ribcage is visible, make a vertical incision on either side of the chest toward the clavicles [3.4.1.-CU] and use the sternum to recline the entire anterior chest wall to visualize the heart and lungs [3.4.2.-CU].
3.4.1. Shot of ribcage, then few seconds incision being made on at least one side of chest

3.4.2. Few seconds chest wall be reclined (with 3.4.2)
3.5. Then, using a pre-heparinized syringe, puncture the heart next to the interventricular artery [3.5.1.-CU] and withdraw a minimum of 500 microliters of blood [3.5.2.-CU-TXT]. 
3.5.1. Shot of heart/lungs, then few seconds heart being punctured

3.5.2. Few seconds blood being aspirated (TEXT: 500 microliters blood about equals 100 microliters of plasma)
3.6. Place the blood sample on ice [3.6.1.-MED]. Then make a midline cervical incision to reveal the trachea [3.6.2.-CU].

3.6.1. Talent placing sample on ice

3.6.2. Few seconds cervical incision being made

3.7. Carefully dissect the fascia around the trachea [3.7.1.-CU], followed by the placement of a suture under the trachea [3.7.2.-CU].
3.7.1. Few seconds trachea being dissected (with 3.6.2)
3.7.2. Few seconds suture being placed under trachea
3.8. Then use a 20-gauge modified gavage needle to catheterize the trachea [3.8.1.-CU], securing the cannula with the previously placed suture [3.8.2.-CU].
3.8.1. Few seconds trachea being catheterized

3.8.2. Few seconds cannula being secured (with 3.8.1) (take 2)
3.9. To perform a bronchoalveolar lavage, gently dispense 500 microliters of ice-cold PBS into the lung [3.9.1.-CU]. Then aspirate the lavage fluid [3.9.2.-CU] and transfer the fluid into a 2 ml centrifuge tube on ice [3.9.3.-MED].
3.9.1. Few seconds lung being perfused

3.9.2. Few seconds fluid being aspirated

3.9.3. Talent placing fluid on ice

3.10. After collecting two more 500 microliter samples [3.10.1.-CU], remove the lungs from the chest [3.10.2.-CU] and place a piece of lung into a 1.5 ml centrifuge tube for immediate storage at -80°C [3.10.3.-CU].
3.10.1. 2 tubes of fluid being placed on ice next to original tube of fluid
3.10.2. Few seconds lungs being removed

3.10.3. Piece of lung being placed into tube 
3.10.4. EXTRA tube on ice

3.11. Then place another piece of lung tissue into a pre-weighed hemolysis tube containing PBS on ice [3.11.1.-CU-TXT].
3.11.1. Piece of lung being placed into tube (TEXT: Use tissue to determine bacterial burden)

3.12. Finally, make an incision in the left side of the abdomen [3.12.1.-CU], harvest the spleen into a second hemolysis tube containing 1 ml of PBS [3.12.2.-CU], and place the tube on ice [3.12.3.-MED].
3.12.1. Few seconds incision being made

3.12.2. Spleen being placed into tube

3.12.3. Talent placing tube on ice
4. Results: Acute lung injury induced by P. aeruginosa
4.1. A 4 days-persistence model is obtained by intranasal instillation of 5x105 CFU of C. albicans per mouse [4.1.1.-LM].

4.1.1. 2B.tiff: if possible in narrative time, please consecutively add data bars OR stretch horizontal arrow from first data bar to last OR other appropriate animation
4.2. During these 4 days, mice gain weight [4.2.1.-LM] but do not exhibit lung injury [4.2.2.-LM].
4.2.1. 2AC.tiff: please stretch/add diagonal arrow from 24 data bar to 96 data bar in left graph
4.2.2. 2AC.tiff: please indicate right graph

4.3. As the CFU of the inoculum increases, however, so does the lung injury [4.3.1.-LM] with the maximal lung injury observed between 24-36 hours after infection [4.3.2.-LM].
4.3.1. 3A.tiff: please consecutively add data bars OR stretch/add diagonal arrow from 1.106 data bar to 5.107 data bar OR other appropriate animation
4.3.2. 3B.tiff: please add bell curve over 12-48 data bars OR outline/indicate 24 and 36 data bars
4.4. The bacterial burden, by contrast, demonstrates a 1-log CFU/ml decrease every 24 hours [4.4.1.-LM], with a cumulative bacterial dissemination increase observed over each day [4.4.2.-LM].
4.4.1. 3C.tiff: please consecutively add data bars OR stretch/add diagonal arrow from 12 to 48 h data bars
4.4.2. 3D.tiff: please consecutively add data bars OR stretch/add diagonal arrow from 12 to 48 data bars
4.5. In the bronchoalveolar lavage harvested from infected mice, neutrophils are widely recruited, with the differential cell count demonstrating a 90% neutrophil [4.5.1.-LM]-10% macrophage [4.5.2.-LM] and lymphocyte infiltrating immune cell population [4.5.3.-LM].
4.5.1. 3F.tiff: please highlight/indicate black data bars
4.5.2. 3F.tiff: please highlight/indicate medium/light grey data bars

4.5.3. 3F.tiff: please add highlighting/indication to include darker grey data bars

5. Conclusion (said by authors on camera)
5.1. Perrine Bortolotti: Following this procedure, other methods like analysis of the bronchoalveolar lavage, can be performed to answer additional questions about the characterization of the inflammatory response. (take 6)
5.2. Perrine Bortolotti: After watching this video, you should have a good understanding of how to build a colonization/second hit model. (take 2)
5.3. Perrine Bortolotti: Don't forget that working with Pseudomonas and candida can be extremely hazardous and that precautions, such as wearing protective gear to avoid droplet contamination, should always be taken while performing this procedure.   (take 2-3)
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.  
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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.

( 2013, Journal of Visualized Experiments


