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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
√ Correct 
☐ Incorrect 

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

3. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
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://www.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
Please upload all screen captured video files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=20208433

[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY


When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 


Current Protocol Length

Number of Steps:  6
Number of Shots:  12 

Protocol Videos 
1. Video 1: 129Xe MRI to CT Image Registration with Open-Source Tools
Demonstrator: Rachel Eddy
Ethics Title Card
This research has been approved by the University of British Columbia Providence Health Care Research Ethics Board and participants provided written informed consent prior to imaging. The use of imaging cases was approved by the University of British Columbia Providence Health Care Research Ethics Board and participants provided written informed consent before the imaging
Protocol
1.1. To begin, click onopen images, followed by masks in the desired image visualization software to verify the image and mask the orientation matches for all CT (C-T), H (hydrogenpro-ton), and Xenon-129 (zee-non) files [1]. 	Comment by Poornima G: Authors: Please check all the pronunciation guides written in red italics below and post a comment at the respective guide if any changes are required.	Comment by Rachel Eddy: Revised where needed, otherwise looks good.
1.1.1. SCREEN: Open being clicked to open Iimages being clicked, followed by masks and orientation of images and masks being reviewed with scrollingmatches being masked. In this case, mask files are already .nii file format by default. Showing CT only for demonstration. 

1.2. Then, Save the image DICOMs (Dye-coms) and single-label masks as Neuroimaging Informatics Technology InitiativeNIfTI (nif-tee) files in the same folder as the reg.py (reg-dot-pieP-Y) file [1-TXT].
1.2.1. SCREEN: Save being selected and DICOM images and masks being saved as and NIfTI, *.nii being saved in folder also containing reg.py folder file TXT: NIfTI: Neuroimaging Informatics Technology Initiative files (.nii)

Authors: Please create screen capture videos of the shots labeled 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=20208433

1.3. For CT-XeMRI (C-T-Xenon-M-R-I) registration, open the reg.py file in the desired Python computing environment setup [1]. If using a virtual environment, set the number of central processing units, number threads, and RAM (Ram) as desired or as available in the computing environment [2].
1.3.1. SCREEN: reg.py file being opened in Python computing environment setup (in this case, Microsoft Visual Studio Code for display).
1.3.2. SCREEN: For this case using a virtual computing environment, Nnumber of central processing units, number threads, and RAM being will be set later in the virtual computing environment (cursor hovering over CPU count in script).

1.4. Next, set the desired transformation and interpolation, followed by the fixed and moving image [1]. Run reg.py in the Python computing environment [2].
1.4.1. SCREEN: Default Ttransformation and interpolation being shownet followed by fixed and the moving image.
1.4.2. SCREEN: reg.py being run in the Python computing environment.	Comment by Rachel Eddy: From here, there is 5-10 minute wait for registration results. I am assuming this can be worked in to video editing.

1.5. To For evaluateing registration results, open the CT.nii (C-T-dot-N-I-I) image as the base image in the desired visualization software [1]. Then, open Ventilation_warped.nii.gz (Venti-lation-warped-dot-N-I-I-dot-G-Z) as another image and overlay it on the CT image with the desired color map [2-TXT].	Comment by Rachel Eddy: This was a typo in the original manuscript (fixed for publication though). Updated here. 
1.5.1. SCREEN: CT.nii being opened in the visualization software 
1.5.2. SCREEN: Ventilation_warped.nii.gz being opened as another image and being overlaid on CT image with the desired color map TXT: Alternatively, use Ventilation_label_warped.nii.gz

1.6. Review the overlap of the Xenon-129 MR image with the CT image in all image planes [1-TXT], to evaluate the visual alignment of landmarks such as the carina and lung boundaries [2] and finally check the results [3].
1.6.1. SCREEN: Scrolling through CT image with overlaid ventilation mask in coronal, followed by sagittal, followed by axial planes. Cursor being hovered over the mask with the CT image in coronal, axial and sagittal image planes. TXT: Coronal, axial and sagittal planes
1.6.2. SCREEN: Pause in scrolling occasionally to show Ccursor being hovered over carina and lung boundaries.
1.6.3. SCREEN: Result appearing on the screen.

Representative Results
1.7. Registration results showed good alignment of all lung boundaries for the healthy participant [1] and the participant with COPD (C-O-P-D) with diffuse ventilation abnormalities [2]. Diffuse ventilation abnormalities were evident for the COPD patient [3].
1.7.1. LAB MEDIA: Figure 32A 
1.7.2. LAB MEDIA: Figure 32B 
1.7.3. LAB MEDIA: Figure 2B 
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