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PLEASE READ THE INSTRUCTIONS IN THE GRAY BOXES CAREFULLY AND USE TRACK CHANGES WHILE MAKING ANY EDITS TO THE DOCUMENT. 
This document has several sections on separate pages, so take care to view each page.


Author Questionnaire:
Authors, please fill out the unanswered questions below.  

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  Y
Can you record movies/images using your own microscope camera? (Y/N) Y
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include software usage? (Y/N) N
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.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
3.2.3
3.3.3
3.4.3
3.5.1
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
3.4.3: Insert the pressure transducer catheter through a tunnel created with a 25 G needle into the right ventricle, avoid damage the catheter and confirm RVP waveform appears on the computer screen.

5. Will the filming need to take place in multiple locations? (Y/N) N
If yes, how far apart are the locations? 


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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


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

· The total introduction length (i.e., Required and Optional Interview Statements) cannot exceed 150 words. 
· Restrict the length of each statement to no more than 30 words.
· Please answer the questions below in full sentences to highlight the significance of your protocol. You will be expected to memorize and deliver these sentences as spoken interview statements during filming. 
· Indicate the full name of each author who will give each statement. If only one author is giving the REQUIRED statements, the same author may speak both statements.

Why is your protocol significant? OR What key questions can this method help answer? 

1.1. Author Name: _____ Fuliang Luo ______(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).
This protocol presents an open-chest surgery based hemodynamic assessment, and it is useful for the right ventricular and pulmonary artery pressure evaluation in small animals such as mice.

What is the main advantage of this technique?
[bookmark: _GoBack]
1.2. Author Name: ____ Fuliang Luo _______(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
The advantage of this procedure is that it can generate both RVP and PAP parameters at the same time, so it is preferable for the evaluation of PAH models.

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

· The following OPTIONAL questions may be answered to provide additional introductory information about your protocol. 
· These OPTIONAL statements must be spoken by different authors than those who gave the Required Interview Statements.
· The length of each OPTIONAL statement is restricted to no more than 30 words and contributes to the total introduction length, which cannot exceed 150 words. 
· Indicate the full name of each author who will give each OPTIONAL statement. 

Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?

1.3. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

Are there any specific areas of research that this method could provide insight into? 

Can this method be applied to any other systems?

1.4. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


How would you expect an individual who has never performed this technique to struggle? 

Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Author Name: ___________ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Why is visual demonstration of this method critical?

1.6. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Introduction of Demonstrator: (Said by you on camera)

· Please use this statement ONLY if any of the individuals who will be demonstrating the procedure on camera have not given a required or optional Introduction interview statement already.
· Include the full name(s) of the person(s) demonstrating the experiment followed by their title (e.g., technician, post doc, grad student, clinician, etc.) 
· Also indicate the full name of the author who will introduce the demonstrator(s). 

1.7. Author Name: Demonstrating the procedure will be _________ (name of the person or persons), a _________ (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  
1.7.1. Interview style: Author saying the above 
1.7.2. 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)

1.8. Procedures involving animal subjects were reviewed and approved by the Institutional Animal Care and Use Committee at Fuwai Hospital, Chinese Academy of Medical Science, Peking Union Medical College
	


Section - Protocol
· Read through the entire protocol carefully to understand what you will need on the filming day and prepare accordingly. 
· The two-digit numbers (e.g. 2.1., 2.2.) represent the “steps” of you protocol and will be read by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the “shots” that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in a single work day, the protocol is restricted to 30 steps and/or 60 shots.
· It is critical for a smooth and organized shoot that all materials and work spaces are prepared and labeled (if applicable) in advance.   
· Any specimens/samples that require long or overnight incubation steps should be prepared in advance. (i.e. day 0 sample preparation will be filmed on the day of the shoot; day 1 samples should be prepared the day before the shoot so their processing can be filmed on the day of the shoot/after their overnight culture/treatment/etc.) 
2. Preoperative Preparation 
2.1. Begin by setting up the equipment for surgery [1]. Soak a pressure transducer catheter in 0.9% saline at room temperature for at least 30 minutes before the hemodynamic experiment [2]. Then, connect the catheter to a pressure volume system [3]. 
2.1.1. WIDE: Establishing shot of talent walking into the lab.
2.1.2. Talent putting the catheter into the saline. 
2.1.3. Talent connecting the catheter to a pressure volume system. 
2.2. Calibrate the pressure transducer by turning the calibration knob to 0 and 25 millimeters of mercury to send a verification pressure signal to the data acquisition software [1], then configure the calibration setting [2]. Turn the knob to Transducer and adjust the Balance knob to zero baseline [3]. 
2.2.1. Talent turning the calibration knob. 
2.2.2. Talent at the computer configuring the calibration settings. 
2.2.3. Talent turning knob to Transducer and adjusting the Balance knob. 
2.3. Set up a standard stereomicroscope [1], temperature-controlled small animal surgical table [2], and a light illumination system for microsurgery [3]. 
2.3.1. Talent setting up microscope. 
2.3.2. Talent setting up surgical table. 
2.3.3. Talent setting up illumination system. 


3. Open-Chest Surgery and Hemodynamic Measurements 
3.1. Once the mouse is properly anesthetized, remove the chest and neck fur using a shaver and hair removal lotion [1]. Secure the mouse in the supine position on the temperature-controlled surgical table [2]. 
3.1.1. Talent removing mouse fur.
3.1.2. Talent securing mouse on the surgical table. 
3.2. After ensuring that the anesthesia is in effect, make a midline incision on the neck skin [1]. Dissect the skeletal muscle using curved forceps and expose the trachea [2]. Perform intubation through the mouth with a 22-gauge intravenous sheath catheter, confirming that the tubing is in the trachea with forceps [3]. Authors: Is the surgical procedure performed under the microscope? If so, will you need a Scope Kit to film it?  Some of the procedure performed under the microscope, we will film these steps by ourselves.
3.2.1. Talent making the incision. ( filmed by author, file name: Microscope 3.2.1.avi)
3.2.2. Talent dissecting the skeletal muscle and exposing the trachea. (filmed by author, file name: Microscope 3.2.2.avi)
3.2.3. Talent intubating the mouse and confirming that the tubing is in the trachea. ( filmed by author, file name: Microscope 3.2.3.avi)
3.3. Connect the tubing to a small animal ventilator and secure it for ventilation using tape [1]. Then, make a midline incision on the chest skin and carefully dissect the chest muscle using a cautery tool [2]. Cut the sternum using scissors across the middle and expose the thoracic cavity [3]. 
3.3.1. Talent connecting the tubing to ventilator and securing it with tape. 
3.3.2. Talent making a midline incision and dissecting the chest muscle. ( filmed by author, file name: Microscope 3.3.2.avi)
3.3.3. Talent cutting the sternum and exposing the thoracic cavity. ( filmed by author, file name: Microscope 3.3.3.avi)

3.4. Make sure to prevent any bleeding using the cautery tool [1]. Expose the right ventricle with retractors [2], then insert the saline-soaked pressure transducer catheter through a small tunnel created with a 25-gauge needle into the right ventricle to measure right ventricular pressure, or RVP [3]. 

3.4.1. Talent using the cautery tool to prevent bleeding. ( filmed by author, file name: Microscope 3.4.1.avi)
3.4.2. Talent exposing the right ventricle with retractors. ( filmed by author, file name: Microscope 3.4.2.avi)
3.4.3. Talent inserting the pressure transducer into the right ventricle. ( filmed by author, file name: Microscope 3.4.3.avi)

3.5. Hold the catheter cable and cross the pulmonary valve in a coaxial manner with the pulmonary artery [1]. Observe the pressure waveform and obtain a stable pulmonary artery pressure, or PAP, signal [2]. Next, record the hemodynamic data using the data acquisition software [3]. Authors: To pronounce PAP, do you just say ‘pap’ or spell it out, ‘P-A-P’?  Please say ‘P-A-P’

3.5.1. Talent crossing the pulmonary valve with the catheter cable. ( Animation by author, file name: Animation 3.5.1.avi)
3.5.2. Pressure waveform and stable PAP signal. 
3.5.3. Talent at the computer recording data. 

3.6. Carefully remove the catheter from the right heart system [1] and place it into a 1-milliliter syringe containing 1% digestive enzyme solution [2].
 
3.6.1. Talent removing catheter. 
3.6.2. Talent placing catheter into the syringe. 




OPTIONAL – Critical Step Statement:
· An OPTIONAL brief statement may be submitted for further elaboration of the best way to perform the required technique for the single most critical step of this procedure. 
· If there is no single critical step, then there is no need to fill out this statement.
· This will be an interview style shot interjected after the relevant step within the Protocol section of the video. 
· This statement is limited to 30 words or less. 
· Please indicate the full name of the Author who will give this statement and the step of the protocol to which the statement pertains using the step numbers from the Protocol section (above).
Fill in the details below based on the instructions above for the “Critical Step Statement”
Author name, Step            :           (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

4. Results: Hemodynamic Measurements at the Right Ventricular System in Mice  
4.1. This protocol was successfully used to obtain RVP and PAP waveforms in mice by inserting a pressure transducer catheter into the right ventricle and the pulmonary artery [1]. 
4.1.1. Figure 3. Video Editor: Emphasize C when VO says right ventricular pressure and D when VO says pulmonary artery pressure.
4.2. In order to avoid generating artificial data, segments with noise were excluded from the data analysis [1] and corrections were made if the zero level of the catheter had drifted [2]. 
4.2.1. Figure 4. Video Editor: Emphasize the areas of the waveform where the arrows are pointing in the annotated figure.
4.2.2. Figure 5. Video Editor: Emphasize the areas of the waveform where the arrows are pointing in the annotated figure.       Additional versions of figures 4 and 5 without the arrows: file name: 60090_R0-Figures 4 and 5.pptx 	Comment by Anastasia Gomez: Authors: Can you please submit additional versions of figures 4 and 5 without the arrows so that out Editors can point those areas out during the video?
4.3. RVP and PAP were measured in mice with induced chronic hypoxia and the results were compared to those obtained from a control group [1]. Systolic PAP, diastolic PAP, mean PAP, and right ventricular systolic pressure were all significantly increased in the chronic hypoxia group [2]. 
4.3.1. Figure 6. 
4.3.2. Figure 6, zoom in on A – D. Video Editor: Emphasize A when VO says ‘systolic PAP’, B when VO says ‘diastolic PAP’, C when VO says ‘mean PAP’, and D when VO says ‘right ventricular pressure’. 
. 

Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

· Below are questions for statements that can be used to further emphasize the significance of your protocol. At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences, as you will be expected to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each Conclusion Interview statement. 
What is most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section this advice correlates to.
5.1. Author Name: _Fuliang Luo___ (Step: _3.4.3_) (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
The most important thing is that insert the pressure transducer catheter into the right ventricle properly, avoid damage the catheter and confirm the smooth RVP waveform appears on the screen.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
5.2. Author Name: ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
5.3. Author Name: ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take.
5.4. Author Name: ___(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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