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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
3.14.-3.16., 3.20.-3.22.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
 Isolation of the upper respiratory tract, 3.13-3.16 and 3.19-3.22, is challenging for those unfamiliar with the procedure. The trachea is small and located beneath the soft tissue of the neck. It may also retract easily during dissection. The nasal septum is located in the nasopharynx and is isolated after dissecting the skull. An open field is created by removing surrounding tissues. To harvest the trachea, the top of the trachea is grasped, cut and then pulled up. An incision is made at the bottom, to maximize tissue yield and prevent retraction of the tracheal muscle. Incisions are made at the nares of the mice to harvest the intact nasal septum. 
5. Will the filming need to take place in multiple locations? Y, different floors same building


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

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

1.1. Kyle Caution: This protocol enables the evaluation of host responses to a variety of pathogens and vaccine formulations [1]. 

1.1.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera.   

1.2. Kyle Caution: The main advantage of this technique is that it allows the evaluation of bacterial burden and immune responses in vivo using a tractable animal model [1].

1.2.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera.   

Introduction of Demonstrator (Said by you on camera):

1.3. Purnima Dubey: Demonstrating the procedure will be Kacy Yount, a graduate student from my laboratory [1][2].  

1.3.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera.   
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.


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

1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the Ohio State University.


Section - Protocol
[bookmark: _GoBack](Editor: The authors emailed us to say that there were combined shots and some minor shot changes, but that those were listed in the video notes. We still have not received the videographer’s notes)
2. Immunization and Intranasal Infection
2.1. For immunization, confirm a lack of response to toe pinch in an anesthetized, 6-12-week old mouse [1-TXT] and load a 1-milliliter insulin syringe equipped with at 28 ½-gauge needle with 0.1 milliliter of the vaccine of interest [2-TXT].
2.1.1. WIDE: Talent pinching toe TEXT: Anesthesia: 2.5-3% isoflurane Videographer: More Talent than mouse in shot
2.1.2. MED: Talent loading syringe, with vaccine container visible in frame TEXT: See text for vaccine preparation details
2.2. Holding the syringe at a 45° angle with the bevel facing up [1], insert the needle approximately 5 millimeters into the deltoid of the mouse and inject the vaccine [2]. 
2.2.1. CU: Syringe being positioned at 45° angle with bevel facing up
2.2.2. CU: Needle being inserted/vaccine being injected Videographer: Can split action into separate shots as necessary
2.3. Keep the needle inserted in the muscle for 5-10 seconds. Then rotate the syringe 180° so that the bevel is facing down to create a seal and to prevent vaccine leakage [1] before slowly retracting the needle from the injection site [2].
2.3.1. CU: Shot of needle being held in place, then needle being turned Videographer: Can split action into separate shots as necessary
2.3.2. CU: Needle being retracted
2.4. Then return the mouse to its cage with monitoring until full recovery [1-TXT].
2.4.1. MED: Talent placing mouse into cage Videographer: More Talent than mouse in shot TEXT: Repeat for each mouse/Boost d28
2.5. About 2 weeks after boosting, infect immunized mice. Grasp an anesthetized mouse by the scruff of the dorsal thorax behind the shoulder blades and neck [1] and position the mouse upright to access the nose [2].
2.5.1. CU: Mouse being scruffed
2.5.2. CU: Mouse being turned upright
2.6. Using a 200-microliter pipette tip, slowly apply 20-25 microliters of the bacterial inoculum of interest to each nare of the animal [1], holding the mouse until the entire inoculum has been inhaled [2-TXT].
2.6.1. CU: Shot of mouse nose, then inoculum being dropped onto one nare
2.6.2. ECU: Shot of droplet being inhaled TEXT: Re-instill bubbled inoculum as necessary
2.7. Then deliver an equal volume of sterile PBS to one group of mice as a negative control [1].
2.7.1. MED: Talent loading pipette with PBS, with stock PBS container visible in frame
3. Tissue Harvest
3.1. At the appropriate experimental end point, place an infected mouse ventral side up on a dissection board [1-TXT] and secure the limbs [2].
3.1.1. WIDE: Talent placing mouse onto board Videographer: More Talent than mouse in shot TEXT: Euthanasia: Anesthesia + cervical dislocation
3.1.2. CU: Limb being secured
3.2. Wet the body with 70% ethanol [1] and use forceps to clasp the skin below the abdomen in the center of the pelvis [2].
3.2.1. CU: Mouse being sprayed
3.2.2. CU: Skin being grasped 
3.3. Using sharp scissors, make a vertical cut up to the mandible [1] and dissect the skin from the peritoneal wall [2].
3.3.1. CU: Incision being made
3.3.2. CU: Skin being dissected
3.4. Move the skin to the sides of the carcass to create an unobstructed field for sterile organ harvest [1] and grasp the intact peritoneum below the rib cage at or near the liver [2].
3.4.1. CU: Skin being moved
3.4.2. CU: Peritoneum being grasped
3.5. Cut the peritoneum toward the rib cage to expose the lower digestive tract [1] and move the colon to the left to reveal the spleen [2].
3.5.1. CU: Incision being made
3.5.2. ECU: Colon being moved/spleen being revealed
3.6. Using curved forceps, grasp the spleen [1] and dissect away the connective tissue with scissors [2].
3.6.1. CU: Spleen being grasped
3.6.2. CU: Tissue being dissected
3.7. Then place the spleen in a 15-milliliter conical tube containing 3 milliliters of RPMI + 5% fetal bovine serum on ice [1].
3.7.1. MED: Talent placing spleen into tube on ice
3.8. Use forceps to stabilize the rib cage at the xiphoid process [1] and cut open the diaphragm [2]. The lungs should deflate and fall toward the spine [3].
3.8.1. CU: Xiphoid process being grasped
3.8.2. CU: Diaphragm being cut
3.8.3. ECU: Lungs deflating/falling
3.9. Cut open the rib cage at the sides to remove the breast plate [1] and cut the pulmonary arteries and veins to isolate and remove the superior lobe of the right lung [2].
3.9.1. CU: Rib cage being cut
3.9.2. CU: Veins being cut/lungs being harvested
3.10. Fix the lobe in a 15-milliliter conical tube of 10% neutral buffered formalin at room temperature for at least 24 hours [1] and isolate the remaining lobes of the right and left lungs [2].
3.10.1. MED: Talent placing lobe into tube, with stock NBF container visible in frame
3.10.2. CU: Lobes being isolated
3.11. Then place lobes in a 15-millilter conical tube containing 2 milliliters of 1% casein in PBS on ice [1].
3.11.1. MED: Talent placing lobe(s) into tube
3.12. Use a 1-milliliter syringe to collect the blood filling the chest cavity [1] and transfer the blood into a pre-labeled 1.5-milliliter microcentrifuge tube on ice [2]. 
3.12.1. CU: Blood being collected
3.12.2. MED: Talent adding blood to tube on ice
3.13. Remove the parotid, sublingual, and submaxillary glands and lymph nodes covering the trachea [1] and open and remove the protective membranes surrounding the trachea [2].
3.13.1. CU: Soft tissue being removed
3.13.2. CU: Protective membranes being opened/removed 
3.14. Using fine forceps and scissors, carefully separate the trachea from the esophagus and any other connective tissue from the top of the collarbones to bottom of the mandible [1].
3.14.1. CU: Trachea being separated from esophagus/other tissues  
3.15. Use forceps to hold the trachea [1] and cut the trachea at the top of the clavicle [2].
3.15.1. CU: Trachea being grasped
3.15.2. ECU: Trachea being cut
3.16. Pull down the trachea to maximize the elasticity [1] and cut the trachea at the bottom of the mandible right above the larynx, isolating about 1 centimeter of tissue [2].
3.16.1. CU: Trachea being pulled down
3.16.2. CU: Trachea being cut
3.17. Then place the organ in a pre-labeled 1.5-milliliter microcentrifuge tube containing 0.3 milliliters of 1% casein in PBS on ice [1].
3.17.1. MED: Talent placing tissue into tube
3.18. Now turn the mouse for clear access to the nose [1] and spray the head with 70% ethanol [2].
3.18.1. MED: Talent turning mouse Videographer: More Talent than mouse in shot
3.18.2. CU: Head being sprayed
3.19. Manually grasp the animal directly behind the skull [1] and use scissors to cut away the soft flesh of the snout, starting from the bottom of the nose and moving upward [2].
3.19.1. CU: Mouse being grasped
3.19.2. CU: Tissue being cut
3.20. Remove the fur, skin, and whiskers from around the nose [1] and insert the tips of a curved pair of scissors into the nares with the curves pointed outward [2]. 
3.20.1. CU: Fur and/or skin being removed
3.20.2. ECU: Tips being inserted
3.21. Cut open the nasal passage toward the eyes, creating a V-like formation [3].
3.21.1. CU: Nasal passages being opened
3.22. Then use fine forceps to collect the nasal septum and soft tissue within the formation [1] and place the tissue in a pre-labeled 1.5-milliliter microcentrifuge tube containing 0.3 milliliters of 1% casein in PBS on ice [2].
3.22.1. CU: Tissue being collected
3.22.2. MED: Talent placing tissue into tube on ice
4. Lung Processing
4.1. To process the lung tissue, transfer the enter lung sample tube contents into a sterile, 15-milliliter dounce homogenizer [1] and use a pestle to homogenize the tissue [2]. 
4.1.1. WIDE: Talent adding tube contents to homogenize
4.1.2. CU: Tissue being homogenized
4.2. Dissociate the sample until no large particles of tissue remain [1] and return the homogenized suspension to the original 15-milliliter tube [2].
4.2.1. CU: Shot of no large particles
4.2.2. MED: Talent adding suspension to tube
4.3. Remove a 0.3-milllilter aliquot for plating colony forming units [1] and collect the rest of the homogenate by centrifugation [2-TXT].
4.3.1. MED: Talent removing aliquot
4.3.2. MED: Talent adding tube(s) to centrifuge TEXT: 5 min, 450 x g, 4 °C
4.4. Aliquot 0.5 milliliters of the supernatant into pre-labeled microcentrifuge tubes [1] for storage at -20 degrees Celsius until cytokine expression analysis by ELISA [2].
4.4.1. CU: 0.5 mL of supernatant being added to one tube, with tube label visible in frame
4.4.2. MED: Talent placing tube(s) into -20 °C storage
4.5. Then serially dilute 0.1-millliter aliquots of the set-aside homogenized lung suspension in 0.9 milliliters of sterile PBS per dilution [1] and use a sterile triangle spreader to plate 0.1 milliliter of each empirically chosen dilution onto pre-labeled 10% Bordet-Gengou + streptomycin plates [2].
4.5.1. LAB MEDIA: Figure 4A
4.5.2. CU: One dilution being spread onto plate, with dilution tube label visible in frame

Section – Results
5. Results: Representative Host-Pathogen Response and Vaccine Efficacy Analyses 

5.1. Here representative optical density 600 measurements [1] and calculations to achieve a 1 optical density bacterial suspension [2] to prepare a 100-fold diluted bacterial inoculum to be delivered to mice are shown [3].

5.1.1. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize raw OD600 data column
5.1.2. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize calculated OD600 data column
5.1.3. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize calculated volume needed for 1 OD600 suspension data column

5.2. After 7 days of vaccine antigen stimulation, immunized spleen cells from the combination vaccine group [1] produce interferon-gamma and IL-17 (I-L-seventeen) [2] while significantly downregulating IL-5 [3], promoting a T-helper 1-T helper 17-polarization of the immune response during a B. pertussis infection [4].

5.2.1. LAB MEDIA: Figure 5A: JoVE Video Editor: please emphasize Alum BcfA FHA data bar
5.2.2. LAB MEDIA: Figure 5B: JoVE Video Editor: please emphasize Alum BcfA FHA data bar
5.2.3. LAB MEDIA: Figure 5C: JoVE Video Editor: please emphasize Alum BcfA FHA data bar
5.2.4. LAB MEDIA: Figure 5C

5.3. Colony forming unit enumeration of bacteria recovered from respiratory tract tissues of a B. pertussis-infected mouse [1] can be used to assess the protective effects of the vaccine of interest [2].

5.3.1. LAB MEDIA: Figure 6A
5.3.2. LAB MEDIA: Figure 6A: JoVE Video Editor: please emphasize colonies on 10-1 plate


Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Kyle Caution: (Step: 3.11, 3.12, 3.17, 3.22) Work as quickly and efficiently as possible to help avoid tissue necrosis and store the isolated tissue on ice to preserve the viability of the recovered bacteria [1].

6.1.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera.   
6.2. Purnima Dubey Kacy Yount: ELISPOT, flow cytometry, and DNA and RNA isolations can be performed to evaluate immune cells , analyte production, and enable transcriptomic and epigenetic analyses [1].
6.2.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera.     
6.3. Kacy Yount: This protocol details CFU enumeration from the respiratory tract, specifically from the nasopharynx, to address questions within the infectious disease and vaccine fields about targeting bacterial colonization in the nose [1].
6.3.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera.    
6.4. Kyle Caution: When working with infectious agents, such as Bordetella pertussis, it is important to remember to wear the appropriate PPE and work in a certified biosafety cabinet to prevent pathogen transmission [1].
6.4.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera.   
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