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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.4., 2.5., 3.3.-3.5., 3.7.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.5.
5. Will the filming need to take place in multiple locations? N


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. Tadashi Sato: The constant pressure within the fixation device maintains the lung in a reasonably inflated state, generating a histological lung specimen suitable for evaluating mild, cigarette smoke-induced emphysema [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Keiko Karasutani: The main advantage of this model is that it can fix many lungs at the same time using the same constant pressure without lung collapse or deflation [1].
 
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator (Said by you on camera):

1.3. Tadashi Sato: Demonstrating the procedure will be Naoko Arano, a grad student from my laboratory [1]. 

1.3.1. INTERVIEW: Named talent says 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 Animal Care and Use Committees of Juntendo University Graduate School of Medicine. 

Section - Protocol
2. Lung Exsanguination
2.1. After confirming a lack of response to reflex motion [1-TXT], make an incision in the skin and muscle tissue along the medial line of the mouse, aiming for the cephalic region [2], and cut laterally to create a wider working space [3].
2.1.1. WIDE: Talent pinching toe Videographer: More Talent than mouse in shot TEXT: Anesthesia: pentobarbital 70 mg/kg i.p.
2.1.2. Incision being initiated
2.1.3. [bookmark: _GoBack]Incision being widened
2.2. After exposing the diaphragm layer, puncture the tissue with forceps [1] and open the thoracic space [2].
2.2.1. Shot of diaphragm layer, then tissue being punctured
2.2.2. Thoracic space being opened

2.3. Cut the sternal area, allowing the lungs and heart to be visualized [1] and cut the left atrium [2] … and right ventricle [3].

2.3.1. Sternal area being cut/heart and lung being visualized
2.3.2. Left atrium being cut being cut
2.3.3. Right ventricle being cut

2.4. Insert a 24-gauge cannula connected to a perfusion pump into the right ventricle area [1] and direct the cannula to the cephalic area until it reaches the pulmonary artery [2].

2.4.1. Cannula being inserted Videographer: Important step
2.4.2. Cannula being direct to cephalic area Videographer: Important step

2.5. [bookmark: _Hlk526440807]Then turn on the pump [1] and perfuse the tissue with approximately 200 milliliters of PBS for 1 hour until all of the lung tissue has changed to a white color [2].

2.5.1. Talent turning on pump Videographer: Important step
2.5.2. Tissue being perfused Videographer: Important step

3. Lung Tissue Fixation 

3.1. At the end of the perfusion, cut the connective tissues surrounding the trachea, lungs, and heart [1] and use a suture to tie off the right main bronchus [2].

3.1.1. WIDE: Talent cutting tissues Videographer: More Talent than mouse in shot
3.1.2. Bronchus being tied

3.2. Next, harvest all of the individual lobes of the right lung [1-TXT] and place the heart and lobes of the left lung into individual 10-milliliter syringes containing an appropriate fixative [2].

3.2.1. Lobes being cut TEXT: Optional: Process lobes of right bronchus for frozen storage
3.2.2. Lobe being placed into syringe

3.3. Retract the plunger, creating a vacuum in the syringe to inflate the lungs [1], and remove the lung from the syringe [2].

3.3.1. Plunger being retracted/lung being inflated Videographer: Important step
3.3.2. Inflated lung being removed

3.4. Insert a 20-gauge cannula into the trachea of the inflated lung tissue [1] and use a suture to secure the cannula in place [2].

3.4.1. Cannula being inserted Videographer: Important step
3.4.2. Knot being tied Videographer: Important step

3.5. Connect a 1-milliliter syringe filled with fixative to the cannula [1] and fill the lung with additional fixative to check for leaks [2].

3.5.1. Syringe being attached
3.5.2. Lung being filled Videographer: Important/difficult step

3.6. [bookmark: _Hlk13479553]Keiko Karasutani: Be sure that the insertion is tightly secured to prevent the lung specimen from detaching from the formalin port during the fixation [1].

3.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

3.7. Then transfer the tissue to the lung fixation pressure equipment [1], removing the sample and tying off the trachea with a knot at the end of the fixation period [2].

3.7.1. Tissue being placed into equipment Videographer: Important step
3.7.2. Trachea being tied off



Section – Results
4. Results: Representative Mouse Lung Histologic and Morphometric Findings 

4.1. The lower component of the lung fixation pressure equipment into which the lung sample is inserted [1] is connected via a 20-gauge cannula to the tip of the formalin flow with a three-way stop cock [2].

4.1.1. LAB MEDIA: Figure 4A: JoVE Video Editor please emphasize at least one lung sample
4.1.2. LAB MEDIA: Figure 4B: JoVE Video Editor please emphasize 3-way stop cock and accompanying text box and arrow

4.2. Pressure is generated from the different surface levels of the fixative between the lower and upper compartments [1].

4.2.1. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize upper and lower containers when mentioned

4.3. The pressure difference is 25 centimeters of water [1], but the height adjustment knob can be used to adjust the pressure to between 25 and 30 centimeters of water [2].

4.3.1. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize 25 cmH2O text and bracket
4.3.2. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize height adjustment knobs and text and arrows

4.4. A pump connects the lower and upper containers, preserving a 25-centimeter difference in the fixative surface height [1], and directs the flow of the agent [2]. 

4.4.1. LAB MEDIA: Figure 3A: JoVE Video Editor please emphasize pump and text box and arrow
4.4.2. LAB MEDIA: Figure 3B: JoVE Video Editor please add/emphasize solid black arrows

4.5. After 48 hours of fixation, the lungs from SMP30 (S-M-P-thirty)-knockout mice exposed to ambient air do not exhibit a marked airspace enlargement [1-TXT].

4.5.1. LAB MEDIA: Figure 6A: JoVE Video Editor please emphasize at least one honeycomb of alveolar spacing TEXT: SMP30: senescence marker protein-30

4.6. Significant airspace enlargement and alveolar wall destruction, however, are observed in SMP30-knockout mice exposed to chronic cigarette smoke [1].

4.6.1. LAB MEDIA: Figure 6B: JoVE Video Editor please emphasize at least one honeycomb of enlarged alveolar spacing

4.7. In addition, the mean linear intercept and destructive index of the lung specimens are significantly greater [1] in the smoke-exposed SMP30-knockout mice than in the air-exposed animals [2].

4.7.1. LAB MEDIA: Figures 6C and 6D: JoVE Video Editor please emphasize MLI grey data bar
4.7.2. LAB MEDIA: Figures 6C and 6D: JoVE Video Editor please emphasize DI grey data bar




Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Keiko Karasutani: Our lab uses 10% formalin, but researchers can use other fixation agents according to their experimental needs [1].
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.2. Tadashi Sato: As we have reported, using the demonstrated fixation system, lung samples can be harvested from various mouse emphysema models for their morphometric evaluation [1].
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.3. Keiko Karasutani: As fixing agents can be hazardous, always wear the appropriate personal protective equipment and work in a well-ventilated room [1].
5.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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