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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?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
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.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps:  23
Number of Shots:  41

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

Answers to these questions will become interview statements that you will deliver on camera.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What are the most recent developments in your field of research?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What technologies are currently used to advance research in your field?
1.3. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What are the current experimental challenges?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What significant findings have you established in your field?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What research gap are you addressing with your protocol?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What advantage does your protocol offer compared to other techniques?
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
How will your findings advance research in your field?
1.8. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What new scientific questions have your results paved the way for?
1.9. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What research questions will your laboratory focus on in the future?
1.10. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


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


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 

2. High-Precision Targeting for Cryo-Correlative Light and Electron Microscopy
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, manually cool the transfer station using liquid nitrogen once the system temperature nears cryogenic levels [1]. 
2.1.1. WIDE: Talent pouring liquid nitrogen into the transfer station while checking the temperature gauge.
2.2. Load one clipped Autogrid into the sample cassette designed for the cryogenic light microscopy system [1]. Ensure that the Autogrid is positioned between the glued coverslip and the spacer [2]. 
2.2.1. Talent placing a clipped Autogrid into the cassette.
2.2.2. Shot of the Autogrid correctly seated between the glued coverslip and spacer.
2.3. Tighten the ring screw to close the cassette [1], and insert it into the slot on the transfer station [2].
2.3.1. Talent tightening the ring screw on the cassette.
2.3.2. Talent inserting the closed cassette into the transfer station slot.
2.4. Attach the transfer station to the cryogenic light microscopy system [1]. Use the internal chamber camera to guide the sample cassette onto the sample stage [2].
2.4.1. Talent connecting the transfer station to the system interface.
2.4.2. SCREEN: Display the internal chamber camera feed guiding the sample cassette accurately onto the sample stage.

2.5. In the light microscopy software, move the sample stage from the Loading position to the predefined three-beam position [1]. Then, in the FIB-SEM (F-I-B-Sem) software, click on the top-left window and set the scanning electron microscope to a magnification of 100X (Hundred-Ex) [2].
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=20812638
2.5.1. SCREEN: Show the light microscopy software, selecting the option to move the stage from Loading to the 3-beam position.
2.5.2. SCREEN: Display the FIB-SEM software interface with the top-left window selected and set the magnification to 100 times.
2.6. In the Alignment tab of the light microscopy software, click on the View function to acquire a SEM atlas of the grid using previously set parameters [1]. Identify a square area with broken carbon film and double-click on it to move the sample stage to that location [2].
2.6.1. SCREEN: Navigate to the Alignment tab and click View to display the atlas image of the grid.
2.6.2. SCREEN: Double click on a square with broken carbon film, prompting the sample stage to move.
2.7. Return to the FIB-SEM control software and increase the magnification to focus on the selected square area, keeping it centered in the field of view [1]. Repeat selecting a broken carbon area and adjusting the SEM view until a clear pattern such as a sharp edge is visible [2].
2.7.1. SCREEN: Show adjustment of magnification and fine focusing on the broken carbon area, with the square centered in the scanning electron microscope window.
2.7.2. SCREEN: Alternate views showing a broken carbon edge being targeted multiple times until a distinguishable pattern is focused.
2.8. Now turn on the fluorescence microscope [1].  Adjust the x, y, and z coordinates to match the SEM view [2].
2.8.1. Talent switching on the fluorescence microscope.
2.8.2. SCOPE/SCREEN: The x, y, and z axes are being adjusted to match the SEM view
2.9. Mill a small pattern using the focused ion beam, such as a small rectangle or circle [1].
2.9.1. SCREEN: Show the FIB software interface milling a small circular or rectangular pattern on the carbon film.
2.10. Confirm that the milled pattern is visible in both the focused ion beam and fluorescent microscope views [1-TXT]. 
2.10.1. SCREEN: Side-by-side comparison of the milled pattern as seen in both the FIB and fluorescence microscope views. TXT: If necessary, repeat alignment

2.11. In the light microscopy software, move to the Localization tab and activate the appropriate excitation and filtering conditions to set up the fluorescent channels [1]. Assign each fluorophore to a separate channel and include an additional channel for transmitted light or brightfield [2].
2.11.1. SCREEN: Navigate to the Localization tab and activate excitation and filtering settings.
2.11.2. SCREEN: Assign multiple fluorophores to separate channels and add a channel for brightfield.
2.12. Adjust the LED (L-E-D) power and exposure time for each fluorescent channel to identify the target of interest [1-TXT]. Once the parameters are satisfactory, acquire a pre-milling fluorescent z-stack by stepping through the axial direction [2]. Then, mark the target of interest as a region of interest [3].
2.12.1. SCREEN: Show LED and exposure settings being adjusted for each fluorescent channel. TXT: Use 1.2 s and 30 mW when imaging SiR-tubulin
2.12.2. SCREEN: Fluorescent z-stack is being captured along the z-axis.
2.12.3. SCREEN: A region of interest is being marked on the fluorescent image.
2.13. Switch to the FIB-SEM software and draw a lamella at the region of interest [1].
2.13.1. SCREEN: Lamella outline being drawn on the FIB-SEM interface over the selected region.
2.14. Perform rough milling to remove the bulk material approximately 3 micrometers above and below the region of interest while keeping the fluorescence microscope on to monitor signal changes [1].
2.14.1. SCREEN: Talent initiating rough milling on the FIB-SEM system 
AND
SCREEN: Fluorescence signal changes are being seen.
Video Editor: Please play both shots side by side
2.15. Thin the ROI (R-O-I) to approximately 2 µM (micrometers) using the cleaning cross-section mode [1]. Open the Python-based interferometric toolkit from the terminal to monitor fluorescent signal during lamella thinning [2].
2.15.1. SCREEN: The cleaning cross section mode is being used and the ROI is being thinned to 2 µm.
2.15.2. SCREEN: Terminal command launching the Python toolkit and displaying real-time fluorescence plots.
2.16. For an axial extent of target to over 300 nanometers, in the Python GUI (G-U-I), select the target in the fluorescence micrograph [1]. The software will automatically begin plotting brightness as a function of time with each new frame [2].
2.16.1. SCREEN: The region of interest within the Python GUI is being selected in the fluorescence micrograph.
2.16.2. SCREEN: Brightness plot as a function of time is being seen.
2.17. Monitor fluorescence intensity through the Python toolkit [1]. Mill the sample using cleaning cross-section mode to remove any remaining support film from below the region of interest [2-TXT].
2.17.1. SCREEN: Florescent intensity is being seen. 
2.17.2. SCREEN: Sample is being milled from below the ROI. TXT: Fluorescence is enhanced when support film is removed
2.18. Observe for sudden drops in fluorescence intensity as cues to switch milling direction [1]. If milling from the bottom up and a sharp decrease is observed, stop and begin milling from the top down [2-TXT].
2.18.1. SCREEN: Highlight a steep decline in the fluorescence signal on the Python plot.
2.18.2. SCREEN: Bottom-up milling is being halted and reoriented to top-down milling in the FIB-SEM interface. TXT: If structure is removed too quickly, reduce milling current to slow down target removal

2.19. After completing top-down milling, finalize the lamella by milling from the bottom up in cleaning cross-section mode until the desired thickness is reached [1]. Then capture a post-milling fluorescence image of the lamella [2].
2.19.1. SCREEN: Milling process continuing in cleaning cross-section mode from the bottom up, with progress bar or depth scale indicating thinning to target thickness.
2.19.2. SCREEN: Fluorescence image acquisition showing the lamella post milling.
2.20. After transferring the sample to a CryoTEM (Cry-o-Tem) [1], collect an atlas overview of the grid at 182 X  to cover the entire grid [2].
2.20.1. Shot of the sample in a CryoTEM. 
2.20.2. SCREEN: Atlas overview of the entire grid captured at 182 X in the CryoTEM interface.
2.21. Then acquire a montage series of images of the final lamella at 0 degree tilt at appropriate intermediate magnifications [1-TXT].
2.21.1. SCREEN: Montage imaging window displaying stitched images of the lamella at intermediate magnification and 0 degree tilt. TXT: Magnifications: 6500X to 11,000X
2.22. Load the post-milling multi-channel fluorescence image and the CryoTEM projection image into the custom projective transformation software for region of interest registration [1]. Now select 8 to 10 pairs of reference points that are visible in both fluorescence and electron microscopy images to compute projective transformation [2].
2.22.1. SCREEN: Importing both fluorescence and projection images into the software interface, showing them side-by-side.
2.22.2. SCREEN: Reference points are being marked across both image types, with transformation grid overlay updating dynamically.
2.23. Use the overlaid fluorescence and transmission electron microscopy image as a guide to select an imaging area within the camera frame size for high-magnification tilt-series collection [1]. Then select appropriate magnification and acquisition parameters for the tilt-series, depending on the biological objective [2].
2.23.1. SCREEN: Display of overlaid image guiding the selection of a region within the camera's field of view.
2.23.2. SCREEN: User selecting a tilt-series profile in the acquisition interface, entering parameters.

2.23.3. 

Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 156.
· Please note that the video cannot include voiceover without an accompanying visual.

3. Results 

3.1. Differentiated macrophage cells labeled with SiR-tubulin displayed a single bright fluorescent punctum approximately 1 micrometer in diameter, corresponding to the MTOC [1-TXT], along with fibril-like structures radiating  towards the cell periphery, consistent with the microtubule network [2].
3.1.1. LAB MEDIA: Figure 1A (left image)  Video editor: Highlight the single bright red dot in each cell, marked by yellow  arrowheads 
TXT: MTOC : Microtubule Organizing Center
3.1.2. LAB MEDIA: Figure 1A (right image)  Video editor: Highlight the red fibril-like strands marked by yellow arrowheads
3.2. As the sample was milled to approximately 800 nanometers in thickness, the singular fluorescent MTOC punctum resolved into two distinct speckles, each approximately 700 nanometers in diameter [1].
3.2.1. LAB MEDIA: Figure 1B Video Editor: Please sequentially show the columns “pre-milling” to “800 nm” then highlight the 800 nm column images
3.3. Fluorescence intensity increased after removal of non-fluorescent bulk material and the absorptive support film [1], followed by a sharp decrease as the lamella was further thinned from 2 micrometers to below 200 nanometers [2].
3.3.1. LAB MEDIA: Figure 1 C. Video editor: Highlight the middle region of the timeline where the curve rises, marked by the label “Enhancement due to the removal of the absorptive support film”.
3.3.2. LAB MEDIA: Figure 1D. Video editor: Emphasize the downward trend in the red lines labeled 180 nm and the lighter red line labeled 500 nm.
3.4. Correlated fluorescence and electron microscopy imaging enabled precise targeting of structures during milling [1]. Reconstructed tomograms and segmented models reveal that the centrioles are composed of microtubule triplets [2].
3.4.1. LAB MEDIA: Figure 2A(a–c). Video editor: Highlight the areas pointed at by the yellow arrows 
3.4.2. LAB MEDIA: Figure 2A (d). Video editor: Highlight the areas pointed at by the yellow arrows.
3.5. In cases where only one fluorescent speckle was retained in the final lamella, a single centriole was visualized in the corresponding tomogram [1].
3.5.1. LAB MEDIA: Figure 2B Video editor: Highlight the areas pointed at by the yellow arrows and the inset
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