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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
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. Please upload all screen captured video files to your project page as soon as possible.

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

4. 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 section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  18
Number of Shots:  37 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· 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: Why is your protocol significant? OR What key questions can this method help 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.

REQUIRED: What is the main advantage of this technique?
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.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. 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.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. 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.

OPTIONAL: 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. 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.

OPTIONAL: Why is visual demonstration of this method critical?
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.



Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.7.1. INTERVIEW: Author saying the above. 
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.8. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded 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 one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Preparation of The Station 
2.1. Before beginning the experiment, screen the frozen copper grids using a cryo-stage for a light microscope [1-TXT], with particular attention to the gradient of ice across the grid [2]. Check individual grid squares for cell coverage in the thinner areas of ice [3]. 
2.1.1. WIDE: Establishing shot of talent working with the grids/ cryo-stage. TEXT: Refer to Table of Materials
2.1.2. SCREEN: To be provided by authors: Talent screening the grids. Authors: Please acquire screen capture videos for all shots labeled SCREEN and upload them to your project page: https://www.jove.com/account/file-uploader?src=19016798.
2.1.3. SCREEN: To be provided by authors: Talent screening individual grid squares. 
2.2. Use a black indelible marker to mark the front [1-TXT] and the opposite side of cryoFIB-specific autogrid rims [2]. Setup the clipping station [3] and clip the grids carbon side down to the station into the marked rings [4]. Authors: How would you like JoVE’s voiceover talent pronounce cryoFIB/ cryoFIB-SEM. “Cry-o-fib-S-E-M”, or some other way?
2.2.1. Talent marking the rims with marker. TEXT: This indicates center of cutaway section
2.2.2. Talent marking opposite side of the rim.
2.2.3. Talent setting up a clipping station. 
2.2.4. Talent clipping grid to the clipping station.
2.3. Load the clipped grid into the cryoFIB-SEM shuttle with the carbon side up [1] and apply a platinum sputter coat in an argon atmosphere or a 4-nanometer thick carbon/platinum e-beam rotary coat to the surface of the cells [2]. Author: Please specify the type of coating that you would prefer to demonstrate in the video.
2.3.1. Talent loading grids. 
2.3.2. Talent applying platinum coat. 

3. On-grid FIB Milling of Plunge Frozen Cells
3.1. Load the shuttle into the cryoFIB-SEM [1] and assess the cell distribution on each grid by SEM at 5 kilovolts [2-TXT]. Take a low-magnification overview at 100 power to look at ice gradients across the grid [3]. Then take higher-magnification images at 5,000 power to look at individual grid squares [4]. 
3.1.1. WIDE: Talent loading the shuttle.
3.1.2. SCREEN: To be provided by authors: Cells are being observed. TEXT: 13 pA or 25 pA
3.1.3. SCREEN: To be provided by authors: Magnification parameter entered and Ice gradients across the grid being observed.
3.1.4. SCREEN: To be provided by authors: Changing magnification to 5,000 power and observing individual grids for cellular features.
3.2. For the preparation of organoplatinum coating, insert the gas injection system needle into the chamber above the grid [1] and warm the organoplatinum source to a set temperature to produce a flow of vapor [2]. 
3.2.1. Talent inserting the needle into the chamber.
3.2.2. SCREEN: To be provided by authors: Temperature and time being entered. Author: Will this step be performed using software/on screen?
3.3. Apply a 2-micrometer organoplatinum coat to the surface of each grid using the gas injection system [1]. 
3.3.1. SCREEN: To be provided by authors: The organoplatinum coat being applied/ parameters for coating is being entered.
3.4. To observe the sample, tilt the sample so that the plane of the grid is approximately 10 degrees from the incidence angle of the ion beam [1] and move the center of a suitable grid square to be seen in both the SEM and FIB images [2].
3.4.1. SCREEN: To be provided by authors: Sample being tilted.
3.4.2. SCREEN: To be provided by authors: A grid square is being focused and images displayed in SEM and FIB.
3.5. Using the ion beam at low current, survey the grid at a high magnification of about 7,000 power [1-TXT] to visualize the cells at the center of a grid square [2].
3.5.1. SCREEN: To be provided by authors: Grid is being surveyed for appropriate cells to be focused. TEXT: 1.5 pA, 30 kV
3.5.2. SCREEN: To be provided by authors: Cells being visualized.
3.6. When the sample cells are in focus, increase the current to 300 picoamperes [1] and correct astigmatism by adjusting the brightness and the contrast [2]. Then, mark out two rectangular patterns to mill, one above [3] and one below a 3-micrometer thick protected region [4].
3.6.1. SCREEN: To be provided by authors: Parameters being entered.
3.6.2. SCREEN: To be provided by authors: Brightness and contrast is being adjusted. Author: Please add appropriate action as/if required.
3.6.3. SCREEN: To be provided by authors: Rectangular pattern being marked.
3.6.4. SCREEN: To be provided by authors: Rectangular pattern being marked below a 3-micrometer thick protected region.
3.7. After the setup is complete, start milling at a current of 300 picoamperes [1], while monitoring the live progress in the ion beam view [2] and intermittently by SEM [3-TXT]. 
3.7.1. SCREEN: To be provided by authors: Commands being entered in the software.
3.7.2. SCREEN: To be provided by authors: Milling process being monitored with the ion beam view.
3.7.3. SCREEN: To be provided by authors: Milling process being monitored by SEM. TEXT: 5 kV, 13 or 25 pA
3.8. After the first milling, if the ion beam has not broken through the sample above and below the protected region [1], remove more material by increasing the height of the rectangular patterns [2].
3.8.1. SCREEN: To be provided by authors: The sample being observed.
3.8.2. SCREEN:  To be provided by authors: Height of rectangular patterns being increased to start milling.
3.9. Stop milling when the surface above and below the lamella is completely smooth in the ion beam view [1]. Repeat the milling process stepwise, reducing the ion beam current each time until a thickness of 300 nanometers is reached [2].
3.9.1. SCREEN: To be provided by authors: Shot of the sample surface.
3.9.2. SCREEN: To be provided by authors: Parameters of milling process being changed. 
3.10. After milling several lamellae, record the X-Y-Z position of each lamella [1]. 
3.10.1. SCREEN: To be provided by authors: Positions of lamella being recorded. 
3.11. To polish the lamellae at the end of the experiment, use a low-magnification SEM overview [1] to plan a polishing route starting from the lamellae at the front [2] to the lamellae at the back of the grid [3].
3.11.1. SCREEN: To be provided by authors: Overview of the grid under low magnification.
3.11.2. SCREEN: To be provided by authors: Polishing route being marked.
3.11.3. SCREEN: To be provided by authors: Polishing route being marked at the back of the grid.
3.12. Once the polishing route is marked, reduce the space between the two rectangular patterns to 100 to 200 nanometers [1] and begin the polishing at an ion beam current of 30 picoamperes [2]. Monitor the progress by SEM at 2 to 3 kilovolts [3-TXT].
3.12.1. SCREEN: To be provided by authors: Space between the two rectangular patterns being reduced and polishing started.
3.12.2. SCREEN: To be provided by authors: Progress of polishing process is being monitored by SEM. TEXT: 13 pA, dwell = 300 n, 3072 x 2048, ~2 s for a full frame
3.13. Stop polishing when the contrast in the lamella is lost by SEM and when the organoplatinum coat or the lamella itself begins to lose integrity [1].
3.13.1. SCREEN: To be provided by authors: Lost contrast in the lamella by SEM.
3.14. Acquire and save low magnification SEM images of each lamella [1] to use later to cross-check the grid in the TEM [2]. 
3.14.1. SCREEN: To be provided by authors: Low magnification SEM images of lamella being recorded.
3.14.2. Talent looking at the acquired images.
3.15. After completion of the experiment, store the grids with lamellae under liquid nitrogen and handle them with care [1].
3.15.1. Talent placing the grids in liquid nitrogen.


Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the question below. Please do not include steps that will be screen-captured and do not list entire sections.

Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 272. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

4. Results: Analysis of Cryo-ET Data from FIB-milled Lamella
4.1. [bookmark: _Hlk67178696]To study the morphological aspects, schizonts were stalled at different stages of egress using compound 2 and E64 (E-64) inhibitors [1]. In the presence of compound 2 [2], the boundary between the parasitophorous membranes and the surrounding hemoglobin in the host red blood cell was well-defined [3-TXT].  
4.1.1. LAB MEDIA: Figure 1. 
4.1.2. LAB MEDIA: Figure 1 A.
4.1.3. LAB MEDIA: Figure 1 A. Video Editor: Emphasize the bands.

4.2. The intact PVs were packed with merozoites [1] and a single cluster of hemozoin crystals [2]. When compound 2 synchronized schizonts were washed into E64 [3], the PV membrane was ruptured and the merozoites spread out within the hRBC (h-R-B-C) [4]. 
4.2.1. LAB MEDIA: Figure 1 A. Video Editor: Emphasize the purple circles.
4.2.2. LAB MEDIA: Figure 1 A. Video Editor: Emphasize the dark brown circles.
4.2.3. LAB MEDIA: Figure 1 B.
4.2.4. LAB MEDIA: Figure 1 B. TEXT: hRBC: Host red blood cell Video Editor: Emphasize few of the individual cells.

4.3. After milling, the grids were loaded into the TEM to identify the positions of lamellae [1] to observe different stages of cell development within the lamellae [2]. In the sample micrograph, an RBC that had recently been invaded by a merozoite was detected [3-TXT].
4.3.1. LAB MEDIA: Figure 6 C.
4.3.2. LAB MEDIA: Figure 7.
4.3.3. LAB MEDIA: Figure 7 A. TEXT: Merozoite: P. falciparum

4.4. The merozoite [1], surrounded by the host cell derived membrane [2], could be seen within the boundary of the RBC [3].
4.4.1. LAB MEDIA: Figure 7 B. Video Editor: Emphasize the green line.
4.4.2. LAB MEDIA: Figure 7 B. Video Editor: Emphasize the yellow line.
4.4.3. LAB MEDIA: Figure 7 B. Video Editor: Emphasize the red line.


4.5. At the apical end of the merozoite [1-TXT], the two membranes surrounding the cell [2] and four membranes stacked in the apex of the merozoite [3] associated with an electron dense mushroom-shaped feature [4] were clearly visible [5]. 
4.5.1. LAB MEDIA: Figure 7 B, C. TEXT: 20 central slices in XY plane from 8x binned tomogram, 2.4 Å/pixel Video Editor: Emphasize the black square.
4.5.2. LAB MEDIA: Figure 7 D. Video Editor: Emphasize the green and yellow lines.
4.5.3. LAB MEDIA: Figure 7 D. Video Editor: Emphasize the blue lines.
4.5.4. LAB MEDIA: Figure 7 D. Video Editor: Emphasize the shape highlighted with purple.
4.5.5. LAB MEDIA: Figure 7 C, F i. Video Editor: Emphasize the red arrow.


4.6. A fusion event between the merozoite plasma membrane [1] and a multi-layered vesicle within the parasite was detected [2]. 
4.6.1. LAB MEDIA: Figure 7 C. Video Editor: Emphasize the black arrow. 
4.6.2. LAB MEDIA: Figure 7 C, F ii.

4.7. In an additional TEM analysis of a 230-nanometer thick lamella [1], the typical morphology of a mature merozoite treated with E64 was observed [2]. 
4.7.1. LAB MEDIA: Figure 8 A.
4.7.2. LAB MEDIA: Figure 8 A, B.

4.8. Within the red blood cell membrane [1], the merozoite plasma membrane could be seen [2] with organelles like the inner membrane complex [3], polar rings [4] micronemes [5], rhoptries [6], and the nuclear envelope [7]. 
8. LAB MEDIA: Figure 8 B. Video Editor: Emphasize the red double lines.
4.8.1. LAB MEDIA: Figure 8 B. Video Editor: Emphasize the green membrane line.
4.8.2. LAB MEDIA: Figure 8 B. TEXT: Inner membrane complex: IMC. Video Editor: Emphasize the purple double lines.
4.8.3. LAB MEDIA: Figure 8 B. TEXT: Polar rings: PR. Video Editor: Emphasize the black spots.
4.8.4. LAB MEDIA: Figure 8 B. TEXT: Micronemes: M Video Editor: Emphasize the yellow spots.
4.8.5. LAB MEDIA: Figure 8 B. TEXT: Rhoptries: R. Video Editor: Emphasize the grey cell organelles.
4.8.6. LAB MEDIA: Figure 8 B. TEXT: Nuclear envelope: NE. Video Editor: Emphasize the blue lines.



Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
5.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
5.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
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. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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