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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__Yes
Authors, you didn’t specify that you have a set up of your own working.  We will want to use video microscopy during the surgical steps.  Do you have a working video microscopy set up or should we bring adaptors to mount a camera to a dissecting microscope for a better overhead view of the surgical steps?
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)_____No
C.  Which steps of your protocol will viewers benefit most from having filmed? 
Steps are : in italics. 
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 
Steps are: underlined and in italics. We will take extra precaution for these steps and will have more samples for this experiment to make sure the success of this procedures.

E.  Will the filming need to take place in multiple locations? YES.  Around 0.4 miles.

1. Introduction (Experimental Goal and Author Interviews)


A. Experimental Goal (read by voice talent at JoVE):

The overall goal of this experiment is to study the immune responses in the lung during bacterial infection. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. K. Venuprasad: This method can help answer key questions in the lung inflammation field, such as what are the key regulatory pathways and genes that inhibit or promote lung inflammation.
1.2. K. Venuprasad: The main advantages of this technique is that it is efficient and highly reproducible because of the direct delivery of the inoculum to the lower respiratory tract. 


Protocol (read by voice talent at JoVE):
2. Culturing Non-typeable Haemophilus influenzae (NTHi) and Preparing the Inoculum
2.1. To begin, [2.1.1-WID] plate the NTHi on a chocolate agar plate. [2.2.2-MED]
2.1.1. Establishing shot
2.1.2. Plating a chocolate agar plate
Note that methods will be filmed using non-infectious bacteria.  
2.2. Incubate the plate upside down overnight at 37 °C with 5% carbon dioxide. [CU]
2.2.1. Setting plate in incubator as indicated, closing door
2.3. The following day, culture the bacteria in a brain heart infusion broth. [MED]
2.3.1. Setting up brain heart infusion broth culture
2.4. Then, in a microcentrifuge tube add 1 mL of the broth. [MED]
2.4.1. Film as written
2.5. Spin the mix down at 4000 Gs for 5 minutes, at room temperature. [MED]
2.5.1. Loading and programming centrifuge
2.6. Then, discard the supernatant [2.6.1-CU] and re-suspend the pellet in 1 mL of PBS. [2.6.2-MED] Repeat this wash step [2.5.1] one more time. [2.6.1] [2.6.2]
2.6.1. Film as written
2.6.2. Show technique used to mix pellet into PBS
2.7. Next, dilute 100 μL of re-suspended solution in 900 μL of PBS [2.7.1-MED] and measure the cultures absorbance at 600 nanometers. [2.6.2-WID] Use this information to adjust the inoculum to 20 million CFUs per milliliter. [2.6.3-MED]
2.7.1. Film as written
2.7.2. Operating spectrophotometer
2.7.3. Changing volume of suspension, precise volume of PBS loaded into pipette and added to the suspension  
2.8. Next, determine the viability and CFUs of the inoculum. Culture one to ten serial dilutions [2.8.1-MED/TEXT] of the broth on chocolate agar plates and incubate the plates overnight. [2.8.2-MED]
2.8.1.   Making serial dilutions from suspension, TEXT: Colony Forming Units (CFUs)
2.8.2. Plating dilutions 
3. Intra-tracheal (i.t.) Instillation
3.1. Begin with anesthetizing the mouse and [3.1.1-MED/TEXT] verifying it is adequately anesthetized using a toe pinch. [3.1.2-CU]
3.1.0 [added] Anesthetizing the mouse
3.1.1. Preparing the syringe for anesthesia, TEXT: 0.1 mL (150 mg Ket + 20 mg Xyz / mL) / 10 grams mouse
3.1.2. Performing the toe pinch – no response by mouse
3.2. Then, position the mouse supine and shave the ventral area of the neck. [CU]
3.2.1. Film as written
3.3. Disinfect the exposed skin with 70% ethyl alcohol. [CU]
3.3.1. Wiping down skin
3.4. Now, lift the skin of the upper ventral part of the neck with rat tooth forceps, and, using a scalpel, make a one-half to one centimeter incision above the thymus [ECU]
3.4.1. Film as written
3.5. Then, carefully separate the muscle to expose the trachea. [SCOPE]
3.5.1. Film as written, if scope shots aren't available, ECU should be okay
3.6. Into the trachea, slowly inject 50 µL of air, followed by 50 µL of prepared NTHi, followed by another 50 µL of air.   For a negative control procedure, inject saline instead of NTHi. [SCOPE/TEXT]
3.6.1. Film as written, negative control does not need to be shown, TEXT: 1-mL syringe + 27 Ga needle
3.7. After the injection, keep the animal vertical for around a minute. [CU]
3.7.1. Show how mouse is supported
3.8. Then, close the incision with tissue adhesive  [3.8.1-ECU/SCOPE, TEXT] and keep the mouse laterally recumbent and warm for about 10 minutes. [3.8.2-CU]
3.8.1. Film as written, TEXT: n-butyl cyanoacrylate
3.8.2. Show how mouse is supported and heat source
4. BALF (Broncho-alveolar Lavage Fluid) Collection
4.1. 24 hours after infection, euthanize the infected animal and [4.1.1-MED] open the abdominal cavity with anatomical scissors.  Then, cut the ventral aorta to bleed the animal.[4.1.2-ECU]
           4.1.0 [added]  Euthanize the mouse 
4.1.1. Setting up mouse for incision 
4.1.2. First incisions, as written
4.2. Next, expose the ventral part of the lung, to access the trachea. [SCOPE]
4.2.1. Film as written
4.3. Intubate the trachea with a 20-gauge catheter. [SCOPE]
4.3.1. Film as written
4.4. Using the catheter, instill 0.8 mL of BALF buffer and collect the lavage by gentle aspiration. Repeat this procedure three more times, [4.4.1-ECU] pooling the four lavage collections into a single suspension. [4.4.2-CU]
4.4.1. Collecting lavage a few times
4.4.2. Ejecting lavages into single collection
4.5. Now, count the total number of cells in 100 µL of the suspension [4.5.1-MED] using a hemocytometer under 10X magnification with Trypan Blue staining. [4.5.2-MED]
4.5.1. [added] Take 100μl aliquot and spin down for 2min at 2000 rpm, remove supernatant and re-suspend in RBC lysis buffer
4.5.2. [added] Spin it down and re-suspend the pellet with 1x PBS
4.5.3. Taking aliquot of suspension and ejecting on counting slide
4.5.4. Applying stain to cells on slide and placing slide on microscope stage
4.6. Then, prepare slides to stain the cells.  Aliquot 100 μL of BALF suspension into the appropriate wells of cytospin slides [4.6.1-CU] and spin the slides at 500 Gs for 5 minutes.  [4.6.2-MED]
4.6.1. Loading slides with suspension
4.6.2. Loading slides into spinner
4.7. Then, dry the slides for 10 minutes at room temperature … [MED]
4.7.1. Removing slides from spinner and setting them up to air-dry
4.8. … and stain the cells using a modified Giemsa stain according to the manufacturer’s protocols. [MED]
4.8.1. the quintessential action(s) of the described step, talent's choice
4.9. Use the remaining cells for subsequent analyses, such as FACS, confocal microscopy and so forth.  [WID]
4.9.1. quintessential action(s) of any of the  described options, talent's choice
5. Homogenization of Lung Tissue and RNA Isolation
5.1. After collecting [4.1.1] lavage from the infected lung, [4.4.2] take a 20 to 40 milligram piece of lung [5.1.1-ECU] and incubate it in an RNA stabilizing reagent, [5.1.2-CU] at 4 °C, overnight, followed by long term storage at -80 °C. [5.1.3-MED]
5.1.1. Cutting lung section
5.1.2. Placing section in solution
5.1.3. Transferring solution with lung to fridge
5.2. When ready, wash the lung tissue samples in cold PBS to remove the RNA stabilization reagent. [MED]
5.2.1. Film as written, show that PBS is kept cool on ice
5.3. Then, place the tissue into a 1.5 mL centrifuge tube containing lysis buffer with beta-mercaptoethanol. [MED/TEXT]
5.3.1. Film as written, TEXT: 1 mL lysis buffer + 10 μL β-mercaptoethanol
5.4. Next, with small scissors, chop the tissue into pieces [5.4.1-CU] and homogenize the pieces using a motorized pestle for 20 to 40 seconds. [5.4.2-CU]
5.4.1. Film as written
5.4.2. Film as written
5.5. Keep the lysate on ice for 5 minutes, then, spin them down at 18 thousand Gs for 3 minutes. [MED]
5.5.1. Lysate on ice, talent removes it and loads it into centrifuge
5.6. Carefully remove the supernatant and transfer it to a new tube. [CU]
5.6.1. Show removing the supernatant
5.7. Then, add one volume of 70% ethanol and triturate the mixture. [CU]
5.7.1. Adding supernatant to tube, then adding ethanol, then trituration
5.8. Let the mixture rest at 25 ºC for 2 to 4 minutes. [MED]
5.8.1. Capping tube and setting it up to incubate
5.9. Then, transfer up to 700 μL to a spin column on a 2-mL collection tube [5.9.1-MED] and centrifuge the column at 96 hundred Gs for 15 seconds. [5.9.2-MED]
5.9.1. Film as written
5.9.2. Loading centrifuge and starting cycle
5.10. Discard the flow-through, add 350 µL of wash buffer and repeat the spin. [MED]
5.10.1. Three actions, show all in one shot
5.11. Next, incubate the membrane with 80 µL of DNase I solution for 15 minutes at room temperature.  [MED]
5.11.1. Adding DNase aliquot and setting tube up to incubate at RT
5.12. Then, add 350 µL of wash buffer to the column and repeat the spin. [MED]
5.12.1. Adding more wash buffer and loading column back into centrifuge
5.13. Next, add 500 μL of RNA wash buffer, [5.13.1-CU] repeat the short spin [5.13.2-MED] and discard the flow-through. Do two washes with RNA wash buffer. [5.13.3-MED]
5.13.1. Taking aliquot of RNA wash buffer, be sure label is clear
5.13.2. Adding buffer to column, loading into centrifuge
5.13.3. Removing column from centrifuge, removing flow-through and adding more RNA wash buffer
5.14. Finally, over a new collection tube, add 30 to 50 μL of RNase-free water directly to the column [5.14.1-CU] and spin it for one minute to collect the RNA sample in the flow-through. [5.14.2-MED]
5.14.1. Film as written
5.14.2. Film as written
6. Results: BALF Analysis of NTHi Innoculated Mice
6.1. The procedure was performed as described with normal, healthy mice.  Intra-tracheal instillation resulted in a markedly increased number of leukocytes in the broncho-alveolar lavage fluid of mice inoculated with NTHi compared to saline-treatment controls.
6.1.1. Figure 1A, left panel
6.2. The differential count analysis of the leukocytes clearly shows increased neutrophil infiltration.
6.2.1.  Figure 1, right panel
6.3. FACS analysis of the cells in the BALF further confirms the increased number of neutrophils.
6.3.1.  Figure 1B
6.4. H&E-stained sections of the lung tissue show increased airway inflammation. Collectively, these data suggest that intra-tracheal instillation induces airway inflammation in mice.
6.4.1. Figure 1C
6.5. [bookmark: _GoBack]In a similar experiment with mutant and control mice, lung tissue RNA was analyzed by whole transcriptome sequencing.  Compared to wild type controls, Itch deficiency resulted in differential expression of several genes.  Itch is thought to be a regulator of inflammatory signaling pathways, so this result can be used to foster new studies.
6.5.1. Fig 2


7. Conclusion (said by authors on camera)
7.1. K. Venuprasad: After its development, this technique paved the way for researchers in the field of lung diseases to explore the immune regulations during lung infection and inflammatory disease.
7.2. K. Venuprasad: While attempting this procedure, it’s important to remember to take extra precautions in procedures such as exposure of trachea and instillation of bacteria into trachea.
7.3. K. Venuprasad: Once mastered, an intra-tracheal instillation can be made in10 minutes and a BALF collection can be accomplished in 15 minutes.
7.4. K. Venuprasad: Following this procedure, other methods like RNA sequencing, flow cytometry and immunoblotting can be performed in order to answer additional questions like expression of which genes are altered.
  

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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