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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? Y
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.
C. Which steps of your protocol will viewers benefit most from having filmed? 2.7.-2.9., 3.1., 3.3., 3.4.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
The most difficult aspect of the procedure is the incision of the trachea, followed by the intubation and either ventilation or insufflation with fixative solution.
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 the following three methods is to study the impact of obesity and metabolic disorders on lung structure and function. (Intro)

B. Required Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.1. M.A. Alejandre Alcazar: These methods can help answer key questions in the respiratory research field about the impact of metabolic disorders on the structure and function of the lung. 
1.2. M.A. Alejandre Alcazar: Another advantage of these techniques is that they can be combined to assess the role of metabolism on the pathogenesis of lung disease or to test potential treatment approaches.  

C. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.3. M.A. Alejandre Alcazar: The implications of this technique extend beyond phenotyping toward elucidating the functional role of specific targets in the pathogenesis of lung disease.
(Editor: I moved the below statements to the Conclusions because there were too many by one author in the introduction)
1.4. M.A. Alejandre Alcazar: This method can also be applied to the study of lung structure and function in both healthy animals and in animal models of COPD or asthma. (Move below 5.3)
1.5. M.A. Alejandre Alcazar: Generally, individuals new to this method will struggle, as the insertion of the tracheal tube, the lung insufflation, and the administration of deep anesthesia, all require training and experience. (Move below 5.3)
1.6. M.A. Alejandre Alcazar: We first had the idea for these methods when we discovered that early-onset obesity in mice and humans is intimately linked with both impaired metabolism and chronic lung disease. (Move below 5.3)
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)
1.7. Procedures involving animal subjects have been approved by local government authorities North Rhine Westphalia and were in accordance with the German animal welfare law and the regulations on the welfare of animals used for experiments.

[bookmark: _GoBack]Protocol: (read by voice talent at JoVE)
2. Intraperitoneal Glucose Tolerance Test (ipGTT) and Lung Function Analysis
2.1. To measure intraperitoneal glucose tolerance, gently restrain a 12 hour-fasted adult mouse by the tail [1-WUDE] and use sterile scissors to incise the tail tip [2-CU].
2.1.1. Few seconds Talent restraining mouse
2.1.2. Few seconds tip being cut
2.2. [bookmark: OLE_LINK1]Immediately apply a free-flowing drop of blood to the test strip of the blood glucose meter to measure the fasted blood glucose level [1-CU-TXT]. The test result will appear on the glucometer screen after 4 seconds [2-ECU].
2.2.1. Few seconds blood being applied to test strip (TEXT: ≥0.5 microliter drop) [Shots 2.2.1 and 2.2.2 combined] (Author Comment: Only first take is good)
2.2.2. Shot of screen/blood test result
2.3. After measuring the glucose for each animal label them individually with colored markers [2-CU], and weigh the animals [1-MED].
2.3.1. Talent placing mouse onto balance (Move below 2.3.2)
2.3.2. Few seconds one mouse being labeled 
2.3.1. Talent placing mouse onto balance
2.4. Then use a 27-gauge needle attached to a 1 mL syringe to administer 100 microliters of glucose/10 grams body weight to each animal via intraperitoneal injection [1-MED-TXT] and measure the blood glucose levels 15, 30, 60, and 120 minutes later with new test strips as just demonstrated [2-MED-over the shoulder].
2.4.1. Few seconds Talent injecting mouse (TEXT: 2 g glucose/kg body weight)
2.4.2. Few seconds Talent adding blood to test strip
2.5. To assess the lung function, place an adult mouse in the supine position on a pad [1-MED-TXT] and apply ointment to the animal’s eyes [2-ECU].
2.5.1. Talent placing mouse onto pad (Videographer: More Talent than mouse in shot) (TEXT: Anesthesia: xylazine 10 mg/kg + ketamine 100 mg/kg i.p.)
2.5.2. Few seconds ointment being applied
2.6. After confirming a lack of response to toe pinch [1-ECU], wet the fur in the thyroid region with 70% ethanol [2-CU] and use forceps to lift the skin at the midline between the jugular notch of the sternum and the tuber symphyses of the mentum [3-ECU].
2.6.1. Toe being pinched
2.6.2. Few seconds fur being wet
2.6.3. Skin being lifted [Shots 2.6.3, 2.7.1, and 2.7.2 combined]
2.7. Using blunt scissors, carefully make a 1-cm skin incision in the tented skin to visualize the underlying subcutaneous adipose tissue and thyroid gland [1-CU] and expose the trachea with careful blunt separation of both thyroid lobes at the isthmus [2-ECU] and dissection of the sternothyroid and sternothyroid muscles [3-ECU-TXT].
2.7.1. Few seconds incision being made
2.7.2. Few seconds lobes being dissected
2.7.3. Few seconds muscles being dissected (TEXT: Caution: Do not damage vessels/cause bleeding)
2.8. Using sharp forceps, pass a 4-0 braided surgical suture between the trachea and the esophagus [1-CU] and carefully incise the trachea close to the larynx between the tracheal cartilages with micro scissors [2-ECU].
2.8.1. Few seconds suture being passed [Shots 2.8.1 and 2.8.2 combined]
2.8.2. Few seconds trachea being incised
2.9. Intubate with a tracheal tube [1-CU-TXT], securing the tube with the surgical suture [2-ECU], and move the animal to the heated bed of a body chamber [3-MED].
2.9.1. Shot of tube in place (TEXT: 1.02 mm diameter)
2.9.2. Shot of knotted suture
2.9.3. Talent placing mouse into body chamber (Videographer: More Talent than mouse in shot)
2.10. Connect the tracheal tube to the face plate [1-MED] and turn on the ventilator [2-MED].
2.10.1.  Few seconds Talent connecting tube
2.10.2.  Talent turning on ventilation

2.11. Confirm movement of the thorax contemporaneously with the ventilation rate to confirm proper placement of the tracheal tube [1-ECU-TXT] and watch the pressure signal on the computer screen [2-MED-TXT]. 
2.11.1.  Few seconds thorax moving (TEXT: Both thorax sides should move simultaneously)
2.11.2. Talent watching signals on screen (TEXT: Check tube for blood/mucus if ventilation curves not uniform) (Author Comment: 2.11.2 was combined with 2.12.3) (Editor: I’m not sure how these shots – which have actions in between – were combined. It could be that the chamber is being closed in 2.13.3 while the pressure signal is being watched. If that’s the case, use 2.12.3 here)
2.12. To control changes in the trans-pulmonary pressure during ventilation, insert an esophageal tube to the level of the lungs [1-CU-TXT], watching the screen to facilitate placement of the tube to where maximal pressure deflection and minimal heart artifacts can be observed [2-SCREEN].
2.12.1.  Few seconds tube being inserted (TEXT: 1.02 mm diameter) 
2.12.3. [Added Shot]: Close the plethysmograph chamber (Author Comment: 2.12.3 was added) (Editor: I’m not sure how any of the shots for 2.12 are slated since I’m not sure where the author actually placed this added shot. I’m also not sure where the authors want this shot since the VO doesn’t account for it and the authors didn’t note where it should actually go)
2.12.2.  *To be provided by Authors: shot of maximal pressure deflection and minimal heart artifacts 
2.13. Begin the data acquisition according to the manufacturer’s instructions [1-MED-over the shoulder] and apply 10 microliters of PBS on the nebulizer [2-CU].
2.13.1.  Talent at computer, starting acquisition
2.13.2.  Few seconds PBS being added to nebulizer
2.14. Start nebulization after 5 minutes of acclimation [1-MED] followed by a response phase of 3 minutes, during which the airway resistance and respiratory system compliance are measured [2-SCREEN].
2.14.1.  Talent starting nebulization
2.14.2.   *To be provided by Authors: Few seconds airway resistance and respiratory system compliance being measured
2.15. Allow the animal to recover for 3 minutes before starting the next nebulization [1-CU] and follow the software instructions for stepwise application of increasing 10 microliter concentrations of methacholine on the ventilator [2-SCREEN-TXT].
2.15.1.  Few seconds time being set/counting down from 3 minutes 
2.15.2.  *To be provided by Authors: Few seconds software instructing first concentration of methacholine to be applied (TEXT: e.g. 2.5 micrograms/10 microliters, 6.25 micrograms/10 microliters, and 12.5 micrograms/10 micrograms)


3. Lung Isolation 
3.1. For quantitative histomorphometric analysis of the lung tissue, use blunt scissors to make a small incision in the diaphragm of an adult mouse [1-WIDE-TXT] and use curved, blunt scissors to make a parasternal incision along the entire length of the rib cage to gently open the thorax [2-CU].
3.1.1. Few seconds Talent making incision (Videographer: More Talent than mouse in shot) (TEXT: Euthanasia: Cardiac puncture under anesthesia)
3.1.2. Few seconds incision being made [Shots 3.1.2 and 3.2.1 combined]
3.2. Lift the rib cage to expose the pleural cavity [1-ECU] and remove the thymus [2-CU].
3.2.1. Rib cage being lifted
3.2.2. Shot of thymus and heart being removed
3.3. After removing the heart, use sharp forceps to prepare and expose the trachea [3.3.0] in order to pass a 4-0 braided surgical suture between the trachea and the esophagus [1-ECU] followed by careful incision of the trachea close to the larynx between the tracheal cartilages [2-CU].
3.3.0. [Added Shot]: Prepare and expose the trachea
3.3.1. Few seconds suture being passed
3.3.2. Few seconds incision being made
3.4. Intubate with a 26-gauge intravenous cannula [1-ECU] and use a fixative agent to inflate the lungs by pressure fixation at a constant pressure of 20 cm of H2O [2-CU].
3.4.1. Few seconds cannula being placed
3.4.2. Few seconds lungs being inflated
3.5. After 30 minutes at room temperature, ligate the trachea [1-ECU] and remove the cannula at the same time [2-CU]
3.5.1. Few seconds trachea being ligated [Shots 3.5.1 and 3.5.2 combined]
3.5.2. Shot of removed cannula/cannula being removed
3.6. Then carefully excise the lungs without damaging the tissue [1-CU] and store the lungs in fresh fixative agent at 4 °C overnight [2-MED].
3.6.1. Few seconds lungs being excised
3.6.2. Talent placing lungs in fixative, with fixative container visible in frame 
4. Results: Representative ipGTT and Lung Function Analyses

4.1. Obese mice demonstrate an increase in serum glucose levels 15 and 30 minutes after intraperitoneal glucose injection [1-LM], indicating an impaired cellular glucose uptake compared to standard diet-fed mice [2-LM].

4.1.1. Fig-4.psd: please trace/indicate blue data line
4.1.2. Fig-4.psd: please add asterisks as in original Figure 4

4.2. Invasive lung function analysis shows an up to 1.5-fold increase of airway resistance in obese, high fat diet-fed mice after stimulation with methacholine [1-LM] compared to control animals [2-LM].

4.2.1. Fig-5.psd: please trace/indicate blue data line
4.2.2. Fig-5.psd: please add/indicate asterisks as in original Figure 5

4.3. Hematoxylin and eosin staining of lung parenchyma sections after intratracheal instillation reveals multiple un-inflated areas [1-LM], thick alveolar septae [2-LM], and polygonal shaped alveoli in lungs instilled with too little pressure [3-LM]. 

4.3.1. Fig-6A.psd: please indicate some squished cell area
4.3.2. Fig-6A.psd: please indicate dark pink/purple line(s)
4.3.3. Fig-6A.psd: please outline/indicate some polygonal cell shapes

4.4. In contrast, too much instillation pressure leads to over-inflated areas [1-LM] with destructed alveolar septae [2-LM].

4.4.1. Fig-6C.psd: please indicate big empty space(s)/add/indicate OIA texts
4.4.2. Fig-6C.psd: please indicate broken pink line(s)

4.5. Application of the appropriate amount of pressure during lung fixation, however, leads to a completely inflated lung [1-LM] with round-shaped alveoli [2-LM].  

4.5.1. Fig-6B.psd: please indicate empty space(s)
4.5.2. Fig-6B.psd: please outline/indicate some round cell shapes

5. Conclusion (said by authors on camera):
5.1. M.A. Alejandre Alcazar: Once mastered, the intraperitoneal glucose tolerance test can be completed in 2.5 hours, the lung function test can be completed in 1 hour, and the lung fixation can be completed in under an hour.
5.2. M.A. Alejandre Alcazar: While attempting this procedure, it’s important to remember that adapting the mice, training the investigator, and working in a quiet, stress-reduced environment are all recommended for optimal data acquisition.
5.3. M.A. Alejandre Alcazar: After its development, this technique paved the way for researchers in the fields of metabolism and respiratory disease to explore the mechanisms involved in and the potential novel treatments of chronic lung disease in small animal models.
1.4. 	M.A. Alejandre Alcazar: This method can also be applied to the study of lung structure and function in both healthy animals and in animal models of COPD or asthma.
1.5. 	M.A. Alejandre Alcazar: Generally, individuals new to this method will struggle, as the insertion of the tracheal tube, the lung insufflation, and the administration of deep anesthesia, all require training and experience.
1.6. 	M.A. Alejandre Alcazar: We first had the idea for these methods when we discovered that early-onset obesity in mice and humans is intimately linked with both impaired metabolism and chronic lung disease.
5.4. M.A. Alejandre Alcazar: After watching this video, you should have a good understanding of how to investigate the impact of obesity and metabolic disorders on lung structure and function. 
5.5. M.A. Alejandre Alcazar: Don't forget that working with animals and surgical instruments can cause injuries or skin reactions and that precautions such as wearing the appropriate personal protection equipment should always be taken while performing this procedure. 

Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indiciated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 
3.1.2. 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. 

Fig-4.psd
Fig-5.psd
Fig-6A.psd
Fig-6B.psd
Fig-6C.psd

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 in the email accompanying the finalized script.
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