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Author Questionnaire
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar? No  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes (Authors: We have updated this response as the protocol includes software/screen steps. Please provide screen recordings for these steps if feasible; otherwise, we have instructed the videographer to film the monitor as a backup. Please notify the production team of your preferred capture mode after the shoot.)
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.
Authors: Please create screen capture videos for shots labelled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21690733
Videographer: Please record the computer screen for the shots labeled as SCREEN as back-up

3. Filming location: Will the filming need to take place in multiple locations? No

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. No

Current Protocol Length
Number of Steps: 15
Number of Shots: 33 

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context
Note: The statements have been slightly edited.

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Qunshan Wang: Our research focuses on the study of regional cardiac remodeling using targeted vein sampling in the vein of Marshall and the anterior interventricular vein.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Describe the research contexts or systems in which this protocol can be applied.
1.2. Qunshan Wang: This protocol demonstrates that VOM blood provides a good representation of the microenvironment associated with atrial fibrillation.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.3. Qunshan Wang: This method allows us to better explore the physiological and biochemical conditions under which atrial fibrillation occurs.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Are there any additional methods or analyses that can be performed following this procedure?
1.4. Qunshan Wang: Plasma proteomics and peptide profiling can be performed following blood collection from the vein of Marshall.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.5. Qunshan Wang: Future studies can explore regional remodeling in diverse cardiac diseases and their interventions.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


Videographer: Obtain headshots for all authors available at the filming location.

Ethics Title Card

This research has been approved by the Ethics Committee at the Xinhua Hospital Affiliated to Shanghai Jiaotong University School of Medicine 




Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Preoperative Preparation 
Demonstrator: Qunshan Wang
Authors: Please create screen capture videos for shots labelled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21690733
Videographer: Please record the computer screen for the shots labeled as SCREEN as back-up
2.1. To begin, place a ten-pole electrode into the coronary sinus, or CS (C-S) after establishing venous access [1]. Access the left atrium through the atrial septum [2], ensuring that fluoroscopy and contrast conditions are available [3].
2.1.1. WIDE: Talent placing the ten-pole electrode into the coronary sinus after venous access has been established. 
2.1.2. Talent accessing the left atrium through the atrial septum.
2.1.3. SCREEN: Show fluoroscopic imaging and contrast visualization available for the procedure.
2.2. Place the Judkins catheter [1] and the Runthrough guidewire into the coronary sinus along the ten-pole electrode [2].
2.2.1. Talent advancing the Judkins catheter into the coronary sinus alongside the ten-pole electrode.
2.2.2. Talent advancing the Runthrough guidewire through the catheter into the coronary sinus.
3. VOM Recognition and Intubation
3.1. Identify and localize the vein of Marshall, or VOM (V-O-M), under fluoroscopic guidance after successful engagement of the coronary sinus [1].
3.1.1. SCREEN: Show fluoroscopic imaging of the coronary sinus with the vein of Marshall being identified and localized.
3.2. Advance the CS sheath or guiding catheter into the proximal coronary sinus [1]. Use a small amount of contrast medium to perform CS venography [2].
3.2.1. SCREEN: Show advancement of the coronary sinus sheath or guiding catheter into the proximal coronary sinus.
3.2.2. SCREEN: Show contrast medium injection and venographic visualization of the coronary sinus.
3.3. Acquire venographic images in the right anterior oblique projection [1], then in the left anterior oblique projection [2] to clearly define the coronary sinus anatomy and identify venous branches [3].
3.3.1. SCREEN: Show venographic imaging in the right anterior oblique projection.
3.3.2. SCREEN: Show venographic imaging in the left anterior oblique projection.
3.3.3. SCREEN: Display the coronary sinus anatomy with identified venous branches.
3.4. Locate the VOM ostium near the valve of Vieussens region [1], close to the junction between the coronary sinus and the great cardiac vein [2].
3.4.1. SCREEN: Highlight the vein of Marshall ostium near the valve of Vieussens region.
3.4.2. SCREEN: Show the junction between the coronary sinus and great cardiac vein with the vein of Marshall ostium identified.
3.5. Recognize the VOM as a small oblique venous branch [1]. Observe its course superiorly and posteriorly toward the left atrium and left pulmonary vein region [2]. Distinguish the VOM from adjacent CS branches by evaluating its origin, direction, caliber, and venographic course [3].
3.5.1. SCREEN: Show the vein of Marshall appearing as a small oblique venous branch.
3.5.2. SCREEN: Display the vein of Marshall coursing superiorly and posteriorly toward the left atrium and left pulmonary vein region.
3.5.3. SCREEN: Compare the vein of Marshall with adjacent coronary sinus branches and highlight differences in origin, direction, caliber, and venographic course.
3.6. When the VOM ostium is not clearly visualized, repeat contrast injection under a different fluoroscopic projection, after repositioning or rotating the guiding catheter [1]. (Authors: Please specify if this cannot be demonstrated during filming, we will remove the shot accordingly)
3.6.1. SCREEN: Show repeat contrast injection and visualization under a different fluoroscopic projection.
3.7. Use a subselective catheter to explore the proximal CS region when branch anatomy remains unclear [1]. (Authors: Please specify if this cannot be demonstrated during filming, we will remove the shot accordingly)
3.7.1. Talent advancing a subselective catheter to explore the proximal coronary sinus region.
3.8. After confirming the VOM by selective contrast injection, advance the guidewire or over-the-wire, or OTW (O-T-W) balloon catheter, avoiding forceful catheter or guidewire manipulation [1].
3.8.1. SCREEN: Show careful advancement of the guidewire or OTW balloon catheter into the confirmed VOM.

4. Vein of Marshall and Control Site Blood Collection
4.1. For VOM blood collection, inflate the OTW balloon slowly and stepwise under fluoroscopy to stabilize its position while minimizing mixing with the CS backbone [1]. Carefully collect the VOM blood sample through the OTW system [2]. Gently rinse the lumen with heparinized saline after blood collection to prevent clotting [3].
4.1.1. SCREEN: Show gradual inflation of the OTW balloon in the target segment under fluoroscopy.
4.1.2. SCREEN: Show the collection of blood sample through the OTW system from the VOM. (Authors: Please specify if this and shot 2.2.3 can be filmed with the normal camera or be visualized on-screen? If this is better visualized by external filming, we will remove the shot description as “SCREEN”)
4.1.3. Talent rinsing the lumen with heparinized saline. (Authors: Please specify if this step shall be better visualized on screen or can be filmed? If it will be better visulaized on-screen, we will modify this as a “SCREEN” shot)
4.2. For anterior interventricular vein, or AIV (A-I-V) blood collection, withdraw the catheter system toward the CS or large cardiac vein direction [1]. Enter the AIV under contrast imaging [2]. Use the OTW balloon positioning method to withdraw blood as a non-atrial source control [3].
4.2.1. SCREEN: Show withdrawal of the catheter system toward the coronary sinus and large cardiac vein.
4.2.2. SCREEN: Show catheter entry into the anterior interventricular vein under contrast imaging.
4.2.3. SCREEN: Show collecting the blood using the over-the-wire balloon positioning method.
4.3. Obtain CS main stem blood by withdrawing blood at the CS sheath or catheter position [1]. Collect left atrial blood after successful transseptal puncture and placement of the transseptal sheath in the left atrium, before ablation energy delivery [2].
4.3.1. Talent withdrawing blood from the coronary sinus main stem at the sheath or catheter position. (Authors: Please specify if these two blood collection steps can be better visualized on screen? If yes, we will modify the shot description to “SCREEN”)
4.3.2. Talent collecting blood from the left atrium through the transseptal sheath.

5. Blood Sample Processing
5.1. Collect the blood in pre-cooled ethylenediaminetetraacetic acid, or EDTA (E-D-T-A) tubes [1]. Add protease inhibitors such as aprotinin as soon as possible [2]. Place the tubes on ice [3]. Centrifuge the blood at 4 degrees Celsius for 15 minutes at 1600 g within 1 hour [4]. 
5.1.1. Talent collecting blood into pre-cooled ethylenediaminetetraacetic acid tubes.
5.1.2. Talent adding aprotinin to the blood samples.
5.1.3. Talent placing the tubes on ice.
5.1.4. Talent placing the blood samples in the centrifuge.
5.2. Separate the plasma [1]. Store the plasma at minus 20 degrees Celsius or lower or at minus 80 degrees Celsius for long-term preservation [2].
5.2.1. Talent separating plasma from the centrifuged blood samples.
5.2.2. Talent placing plasma samples into storage at minus 20 degrees Celsius or lower.
[bookmark: _Hlk201650592]

5.2.3. 

Results
6. Results 

6.1. Biochemical validation in 22 subjects who underwent atrial fibrillation, or AF (A-F) ablation, showed that VOM blood samples carried enriched levels of atrial natriuretic peptide, or ANP (A-N-P) [1], relative to AIV [2] or CS samples [3]. The trans-atrial ANP gradient was significantly increased in persistent AF compared with paroxysmal AF [4]. 
6.1.1. LAB MEDIA: Figure 3. Video Editor: Please emphasize the height of the bar labelled “VOM”
6.1.2. LAB MEDIA: Figure 3. Video Editor: Please emphasize the height of the bar labelled “AIV”
6.1.3. LAB MEDIA: Figure 3. Video Editor: Please emphasize the height of the bar labelled “CS”
6.1.4. LAB MEDIA: Figure 4B. Video Editor: Please emphasize the height of the dark bar titled “Persistent AF”, followed by the light bar titled “Paroxysomal AF”
6.2. The trans-atrial ANP gradient positively correlated with left atrial diameter [1].
6.2.1. LAB MEDIA: Figure 4C. Video editor: Highlight the upward pattern of dots in the graph
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