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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
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=20481103

SCREEN: 2.14.1-2.14.3, 2.15.1-2.15.2, 2.16.1-2.16.2, 2.17.1-2.17.3, 2.18.1-2.18.2, 2.19.1-2.19.2
Videographer: Please film the screen of the instrument for all shots labelled SCREEN as backup
3. Filming location: Will the filming need to take place in multiple locations?   No

Current Protocol Length
Number of Steps:  26
Number of Shots:  56

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 
AUTHORS: Due to a change in template, all statements must now be delivered in 20 words

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Sadia Quazi: This study demonstrates PET imaging using fluoroestradiol (FES) to detect estrogen receptor alpha in breast tumor tissue of mice.
1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 

What are the most recent developments in your field of research?
1.2. Sadia Quazi: FES PET was recently FDA-approved for clinical use to detect estrogen receptor alpha in primary and metastatic breast tumor lesions.
1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 
CONCLUSION:

How will your findings advance research in your field?
1.3. Sadia Quazi: Visualizing this technique enables preclinical monitoring of estrogen receptor alpha during drug treatment, supporting translation of FES PET into clinical practice.
1.3.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 
[bookmark: _Hlk188277789]

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


`Testimonial Questions (OPTIONAL): 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.

· Testimonial statements will not appear in the video but may be featured in the journal’s promotional materials.
· Provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author delivering the testimonial. 
· Please answer the testimonial question live during the shoot, speaking naturally and in your own words in complete sentences.
What is the key takeaway you hope viewers remember after watching your video article?
1.4. Sadia Quazi, Enter author title: (authors will present their testimonial statements live)
1.4.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 
How does the video format of your article help you to share your work with the broader scientific community?
1.5. Sadia Quazi, Enter author title: (authors will present their testimonial statements live)
1.5.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 

[bookmark: _Hlk188277804]AUTHORS: Please note that there is a change in the template. Authors are now required to answer the testimonial questions spontaneously and naturally. Please fill in the author title 
Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) at the Austin Hospital



Protocol  

2. 18F-FES PET/MRI Imaging for Assessing Tumor Uptake in MCF-7 Mouse Models
Demonstrator: Sadia Quazi, Angela Rigopolous and Ingrid Burvenich 


2.1. To begin, put on double gloves, with a ring monitor between the two gloves [1]. Record the weight of a mouse with MCF-7 (M-C-F-seven) breast cancer in the experiment log [3].
2.1.1. Talent putting on gloves with a ring monitor in between the two pairs of gloves.
2.1.2. Talent noting the weight in a laboratory notebook

2.2. Dilute synthesized 18F-FES (F-E-S) in a 10% ethanol-saline solution [1-TXT].
2.2.1. Talent diluting the 18F-FES in ethanol-saline solution. TXT: 18F-FES: Fluorine-18 Fluoroestradiol; Decay-corrected injection concentration: 150–300 μCi/100 μL.
2.3. Next, use an insulin syringe with a 29-gauge needle to draw 100 microliters of the 18F-FES solution [1]. Measure and record the radioactivity dose and time with a dose calibrator [2]. Then place the syringe behind a lead shield until it is time for injection [3].
2.3.1. Talent drawing 100 microliters of 18F-FES solution into the insulin syringe.
2.3.2. Shot of dose calibrator showing the recorded dose and time.
2.3.3. Talent placing the syringe behind a lead shield.

2.4. To dilate the tail veins for intravenous injections, place the mouse under a heating element positioned at a distance of 30 centimeters for 2 minutes [1]. Wipe the tail with 70% ethanol to disinfect it [2].
2.4.1. Talent positioning the mouse under a heating element. 
2.4.2. Talent cleaning the mouse’s tail with an ethanol-soaked tissue.

2.5. Now, administer 100 microliters of 18F-FES solution with a bolus injection via the lateral tail vein [1-TXT]. Record the time of injection [2]. Press the injection site with tissue to stop bleeding [3].
2.5.1. Talent injecting the 18F-FES solution into the lateral tail vein of a mouse in a restrainer. TXT: Inject mice in staggered batches of two to allow sequential imaging
2.5.2. Talent recording the time of injection.
2.5.3. Talent applying tissue to the injection site to stop bleeding. 

2.6. Use the dose calibrator to measure and record the remaining dose in the syringe and the tissue after injection [1]. Record the remaining radioactivity dose in the syringe and tissue [2].
2.6.1. Talent measuring the remaining dose in the syringe with a dose calibrator. 
2.6.2. Talent recording the remaining radioactivity dose.

2.7. Following injections, transfer the mice to a  cage labelled appropriately with a radioactive sticker on the cage card [1] and place the box behind a lead shield [2]. 
2.7.1. Shot of cage card appropriately labelled with a radioactive sticker. 
2.7.2. Talent placing cage on a cage rack behind a lead shield.

2.8. Activate the respiratory monitoring system in a multi-chamber setup [1]. 
2.8.1. SCREEN: 2.8.1-2.8.2.mp4. 	00:03-end

2.9. Place two anesthetized mice in a prone position in the imaging chamber [1-TXT].  
2.9.1. Shot of 2 mice being placed in a prone position in the imaging chamber. TXT: Anesthesia: Induction: 5% isoflurane; Maintenance: 2% isoflurane 

2.10. To monitor the breathing of the mouse throughout image acquisition, use a respiration chart, to ensure a rate of 60–80 breaths per minute [1]. 
2.10.1. SCREEN: A chart demonstrating the respiration rate of each mouse in the imaging chamber. 

2.11. [bookmark: _Hlk199769038]To start acquisition, open New Protocol in Nucline (New-Kline) Nanoscan [1]. Under subject information, fill out the name and study ID [2]. 
2.11.1. SCREEN: 2.11.1.mp4	00:00-end
2.11.2. SCREEN: 2.11.2.mp4	00:12-end

2.12. For multichamber set up, input the bodyweight of the mouse in the left position in the multichamber [1]. Then choose a pre-defined PET protocol under Study Information, by pressing New then press Acquire Study [2].
2.12.1. SCREEN: 2.12.1.mp4	00:00-end
2.12.2. SCREEN: 2.12.2.mp4	00:00-00:16

2.13. Now define the position of the mouse to prone and define radiopharmaceutical details by pressing Modify to open up the Radiopharmaceutical editor [1]. Fill out the details under Full Syringe, Application and Empty Syringe and then press Open [2]. 
2.13.1.  SCREEN: 2.13.1.mp4	00:00-end
2.13.2. SCREEN: 2.13.2.mp4	00:02-00:16, 00:40-00:48, 00:50-00:52

2.14. To ensure the mouse is correctly positioned for imaging, capture a 2D Scout sequence at the front of the mouse [1]. Activate the sequence by highlighting the acquisition step, pressing Prepare followed by Start [2]. Once bed holder is in position, Press Go to begin acquisition [3].
2.14.1. SCREEN: Acquisition steps are being highlighted then  prepare and start are pressed. 
2.14.2. Shot of bed holder moving into the camera.
2.14.3. SCREEN: Go is being pressed to start acquisition.


2.15. Check if the front of the mouse is captured correctly [1]. Then capture a 2D scout sequence at the back of the mouse [2]. 
2.15.1. SCREEN: The capture of the mouse’s front is seen.
2.15.2. SCREEN: 2D scout sequence of the mouse’s back is being initiated. 

2.16. At the end of the scout, check if the back of the mouse is captured correctly [1]. Then change the intensity to show mouse position [1-TXT].
2.16.1. SCREEN: The capture is being seen.
2.16.2. SCREEN: Intensity is changed to show mouse position. TXT: Repeat to scout the back position of the mouse

2.17. Before starting PET acquisition, ensure the mice are centered within the field of view [1]. Perform a 15-minute static PET acquisition with a coincidence mode of 1 to 5, then press Prepare and Start to begin acquisition [2].  If the acquisition is running properly, peaks will appear between 400 to 600 in the energy spectrum and the total prompt rate and delayed random rate will increase [3]. 
2.17.1. SCREEN: The mice in the center of FOV are being seen.
2.17.2. SCREEN: Show 15 min PET acquisition time and 1-5 coincidence mode then click Prepare and Start
2.17.3. SCREEN: The graph with peaks at 400 to 600 is being seen, and the increase in total prompt and delayed random rate is being seen. 

2.18. For MRI acquisition first check that the field of view frame matches position of mice by positioning the mice in the center of the field on view box [1]. Choose geometrical parameters by setting number of slices to 102, slice thickness to 0.3 millimeters, frequency and phase resolution to 0.25 millimeters, the number of field of views to  two and the field of view overlap to 12% [2]. 
2.18.1. SCREEN: Demonstrate that the field of view frame matches the position of the mouse 
2.18.2. SCREEN: Adjustments to the geometric parameters are being made.

2.19. Then press Prepare, Start and Go[1]. At the end of acquisition, change the intensity to check whether image has been successfully captured [2].
2.19.1. SCREEN: Prepare, Start and Go are pressed to start MRI scan
2.19.2. SCREEN: Adjustments are being made to image intensity.

2.20. Next, input the subject ID in the database [1] and select the PET and MRI files for reconstruction [2]. Choose the PET reconstruction protocol, followed by static normal and then click Open [3]. Adjust the intensities to make the objects visible [4-TXT].
2.20.1. SCREEN: 2.18.1.mp4	00:04-00:10. 
2.20.2. SCREEN: 2.18.2.mp4	00:00-00:15
2.20.3. SCREEN: 2.18.3.mp4. 	00:00-00:15
2.20.4. SCREEN: 2.18.4.mp4	00:00-00:10
 TXT: Use geometric planner to modify area of reconstruction 

2.21. Now, navigate to the Results Identification Window, switch random corrections, attenuation correction (AC) + scatter (attenuation-correction-plus-scatter) and positron range to On then Set the decay reference time to ADMIN (add-min) [1]. Press Prepare and Go to commence reconstruction. The estimated reconstruction time can be seen in the bar below [2]. Following this, change the intensity to make reconstructed PET visible and then Close protocol [3].
2.21.1. SCREEN: 2.19.1.mp4. 	00:00-00:21
2.21.2. SCREEN: 2.19.2.mp4 	00:00-00:10, 00:14-00:22, 00:38-00:41
2.21.3. SCREEN: 2.19.3.mp4	00:00-00:15

2.22. For co-registration, open interview fusion, select the PET/MRI (Pet- -M-R-I) images and press Load [1]. Drag the images to window and adjust intensity [2]. 
2.22.1. SCREEN: 2.20.1.mp4	00:15-00:24
2.22.2. SCREEN: 2.20.2.mp4	00:00-00:21

2.23. To realign the MRI to fit the PET, press Manual Registration and drag MRI to correct position then unclick Manual Registration [1]. Save the aligned MRI image as a new DICOM (die-com) file [2]. Navigate back to Nucline NanoScan then select the aligned MRI file and repeat PET reconstruction [3].
2.23.1. SCREEN: 2.21.1a.mp4	00:04-00:16
2.23.2. SCREEN: 2.21.1b.mp4	00:03-00:12
2.23.3. SCREEN: 2.21.2.mp4	00:00-00:20


2.24. For hotel separation, open InterView Fusion and open the realigned MRI and reconstructed PET image. Load, drag images to window and adjust intensity to make images visible [1]. To separate the multi-chamber images, click on Image Processing followed by Segmentation and Hotel Separator [2]. 
2.24.1. SCREEN: 2.22.1.mp4	00:00-00:30	
2.24.2. SCREEN: 2.22.2.mp4	00:00-00:11

2.25. Now activate Scientific Mode and adjust the threshold and volume parameters to identify two objects then press OK [1].
2.25.1. SCREEN: 2.23.1.mp4	00:00-00:20

2.26. To adjust the weight and injected dose for the second mouse, right click the PET image of mouse two, then press Modify tags [1]. Change the bodyweight and injected dose then press OK [2]. Save each individual mouse as separate DICOM files by saving the PET and MRI images separately [3]. 
2.26.1. SCREEN: 2.24.1.mp4	00:00-end
2.26.2. SCREEN: 2.24.2.mp4	00:00-end
2.26.3. SCREEN: 2.24.3.mp4	00:10-00:34

2.27. Next, change the display unit from SUV (S-U-V) to %ID/g (Percent-Injection-dose-Per-Gram) by clicking on the SUV button and change to percentage of injected dose [1].
2.27.1. SCREEN: 2.25.1.mp4	00:00-end

2.28. Lastly, draw regions of interest on the tumor sections by selecting the Measurements tab [1]. Use the polygon or freehand tool to carefully outline the tumor while the PET image is active [2-TXT]. 
2.28.1. SCREEN: 2.26.1.mp4	00:00-end
2.28.2. SCREEN: 2.26.2.mp4	00:05-00:28
TXT: The result is a value of ROI as % injected dose/g
2.28.3. 

Results

3. Results 

3.1. Uptake of 18F-FES was highest in MCF-7 tumors implanted in the shoulder [1]. The shoulder tumors were clearly visible due to their distance from organs showing significant uptake [2].
3.1.1. LAB MEDIA: Figure 4A	Video Editor: Please emphasize the area pointed at by the red arrows
3.1.2. LAB MEDIA: Figure 4B		Video Editor: Please emphasize the area pointed at by the red arrows

3.2. Uptake of 18F-FES in MCF-7 tumors grown in the mammary fat pad was partially obscured by intestinal excretion [1].
3.2.1. LAB MEDIA: Figure 4C and D	Video Editor: Please emphasize the area pointed at by the red arrows
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