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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?  Yes  
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 (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

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

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:  42

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.



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.

1.6. 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.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.7. All procedures involving animal experiments were performed in accordance with European standards 2010/63/EU and the CREMEAS Committee on the Ethics of Animal Experiments of the University of Strasbourg (Comité Régional d’Ethique en Matière d’Expérimentation Animale Strasbourg). 

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. Bone Marrow Collection and Fixation

2.1. For bone marrow collection, after harvesting the tibia and femurs from 12-to-18-week-old C57BL/6 (C-fifty-seven black six) mice according to standard protocols [1], use a sharp razor blade to remove the epiphyses from each bone [2]. 
2.1.1. WIDE: Establishing shot of Talent placing bones into collection container
2.1.2. Epiphysis being removed from end of bone 

2.2. Holding each bone with tweezers [1], insert a 21-gauge needle attached to a 5-milliliter syringe filled with cacodylate buffer into one end of the bone [2] and flush the bone marrow into a 15-milliliter collection tube containing 2 milliliters of fresh cacodylate buffer [3].
2.2.1. Bone being picked up tweezers
2.2.2. Needle being inserted into bone
2.2.3. Bone marrow being flushed into tube

2.3. Immediately after flushing, use a plastic pipette to transfer the bone marrow cylinders into 1-milliliter of fresh glutaraldehyde fixative solution for a 60-minutes incubation at room temperature [1-TXT]. 
2.3.1. Shot of bone marrow fixation/Talent transferring the bone marrow to a fixative solution TEXT: Dissect and fix bone marrow within 10 min of collection

3. Embedding Bone Marrow in Agarose 

3.1. For embedding of the bone marrow in agarose, wash the fixed samples in fresh cacodylate buffer [1] and use a plastic pipette to carefully transfer the bone marrow to a glass slide [2]. Using a warm pipette, quickly apply a drop of 2% liquid agar to the bone marrow cylinders [3] and immediately place the slide on ice for 1-2 minutes [4].
3.1.1. WIDE: Talent giving buffer wash
3.1.2. Talent transferring the bone marrow to glass slide
3.1.3. Talent applying liquid agar to bone marrow cylinder
3.1.4. Talent placing the slide on ice

3.2. When the agar has solidified, use a stereomicroscope [1] and a sharp razor blade to discard the extremities of each bone marrow cylinder [2] and transfer the trimmed marrow blocks to a 1.5-milliliter microcentrifuge tube containing 1-milliliter of cacodylate buffer [3-TXT].
3.2.1. Talent placing slide under microscope
3.2.2. SCOPE: Extremity being cut bone marrow
3.2.3. Talent transferring the marrow block to tubes TEXT: Repeat for each bone marrow cylinder

4. Embedding Bone Marrow in Resin 

4.1. For resin embedding, fix the blocks with 1% osmium tetroxide in cacodylate buffer in a chemical hood for 1 hour at 4 degree Celsius [1] before washing the blocks one time with cacodylate buffer [2] and one time with distilled water [3].
4.1.1. WIDE: Talent placing the blocks for fixation
4.1.2. Talent giving buffer wash
4.1.3. Talent giving water wash

4.2. After the water wash, stain the blocks with 4% uranyl acetate in distilled water for 1 hour [1] followed by two washes in distilled water as demonstrated [2]. After the last wash, dehydrate the blocks through an ascending series of ethanol immersions in distilled water as indicated [3-TXT].
4.2.1. Talent placing the block for staining
4.2.2. Talent giving water wash
4.2.3. Talent placing block in ethanol, with other ethanol concentrations visible in frame as possible TEXT: 75% EtOH 5 min x4 -> 95% EtOH 20 min x3 -> 100% EtOH Authors: How long is each 100% ethanol immersions? x3

4.3. To obtain a uniform infiltration and polymerization of the epoxy resin inside the marrow, incubate the blocks in two successive baths of propylene oxide for 15 minutes [1] before incubating the samples in a 1:1 mixture of 100% propylene oxide and epoxy resin for 1 hour on a slow rotary shaker at room temperature [2].
4.3.1. Talent placing the blocks in propylene oxide bath 
4.3.2. Shot of marrow rotating on rotator
4.4. At the end of the incubation, add 100% epoxy resin to the marrow blocks for a 2-hour incubation under the same conditions [2].
4.4.1. Talent adding resin solution to the blocks

4.5. At the end of the incubation, use a microscope to orient the marrow blocks in flat silicone molds to permit their subsequent transverse sectioning [1] and fill the molds with epoxy resin [2] before placing them at 60 degrees Celsius for 48 hours [3].
4.5.1. SCOPE: Block being oriented in mold
4.5.2. Talent filling the molds with epoxy resins
4.5.3. Talent placing mold(s) at 60 °C

5.   Ultrathin Sectioning 

5.1. For ultrathin sectioning, mount the sample block onto an ultramicrotome support [1] and mount the support onto the sample holder [2].
5.1.1. WIDE: Talent mounting the sample block in microtome support
5.1.2. Talent mounting support onto holder

5.2. Use a diamond or tungsten milling cutter to trim the samples at a 45-degree angle to remove the excess resin around the tissue [1] before using a diamond knife blade equipped with a water tank to cut transverse 500- and 100-nanometer-thick sections for histological and TEM (T-E-M) analysis, respectively [2].	Comment by Bridget Colvin: Authors: Will you use a diamond milling cutter or will you use a tungsten milling cutter to trim the resin? We can reference both in the manuscript but can show the use of only one in the video.
5.2.1. Resin being trimmed
5.2.2. Section(s) being acquired

5.3. Then use a loop to transfer the 500-nanometer-thick sections floating on the water-surface [1] onto a glass slide [2] and to deposit the 100-nanometer thick sections onto 200 mesh thin-bar copper grids with a paper filter underneath [3]. 
5.3.1. Section being collected from water surface
5.3.2. Talent depositing 500-nm section on a glass slide
5.3.3. Talent depositing 200-nm section on copper grids

6. Toluidine Blue Staining 

6.1. For toluidine blue staining, after drying the 500-nanometer thick sections on a 60-degree hot plate [1], add filtered 1% toluidine blue in distilled water to the sections for a 1-2-minute incubation [2]. 
6.1.1. WIDE: Talent placing slide(s) onto hot plate
6.1.2. Talent adding stain onto the slides on hot plate

6.2. At the end of the incubation, wash the samples with distilled water [1]. When the slides have dried, use mounting medium to mount the samples with a coverslip [2-TXT] and view the samples by light microscopy [3].
6.2.1. Talent giving water wash
6.2.2. Talent adding mounting medium TEXT: e.g., poly(butyl methacrylate-co-methyl methacrylate)
6.2.3. LAB MEDIA: Figure 1D

7. Heavy Metal Staining 

7.1. For contrast staining, label the 100-nanometer sections with 4% uranyl acetate for 5 minutes [1] followed by three, 5-minute washes with distilled water [2]. After the last wash, stain the sections with lead citrate for 3 minutes [3] followed by three, 5-minute washes in stilled water as demonstrated [4].
7.1.1. WIDE: Talent applying uranyl acetate to the sections
7.1.2. Talent giving water wash
7.1.3. Talent applying lead citrate
7.1.4. Talent washing slide(s)

7.2. After the last wash, place the lower side of each grid in contact with a piece of filter paper first to allow the grids to be placed onto the filter paper to dry [1].
7.2.1. Lower slide being placed onto filter paper, then grid being placed onto paper

8. Transmission Electron Microscopy (TEM)

8.1. To exam the sections by TEM, when the grids have dried, select a low magnification [1] to assess the general quality of the preparations [2].
8.1.1. WIDE: Talent selecting magnification
8.1.2. LAB MEDIA: Authors: please upload the image from Figure 2E without the red dashed line and arrows to your project page

8.2. To determine the number megakaryocytes from each stage of maturation in each transverse section, select a higher magnification [1] and quantify the number of stage one, two or three megakaryocytes only in squares that are fully covered by tissue [2]. 
8.2.1. Talent selecting higher magnification
8.2.2. LAB MEDIA: Figure 2A Video Editor: please emphasize big cell in right side of Stage I, Stage II, and Stage III images when mentioned 





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: 169. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

9. Results: In Situ Ultrastructure Exploration of Murine Megakaryopoiesis 

9.1. [bookmark: _Hlk67419466]In this representative histological analysis [1], the compactness, microvessel continuity, and size and shape of the megakaryocytes can be clearly observed [2].
9.1.1. LAB MEDIA: Figure 1D
9.1.2. LAB MEDIA: Figure 1D Video Editor: please emphasize big cell near “1” in main image and/or cell in magnified inset

9.2. Murine megakaryocytes are divided into 4 stages of maturation [1]. 
9.2.1. LAB MEDIA: Figure 2A 

9.3. Stage one megakaryocytes have a large nucleus [1] and abundant ribosomes and rough endoplasmic reticulum [2]. The presence of the earliest detectable stage of the demarcation membrane system is also a key criterion of this stage [3].

9.3.1. LAB MEDIA: Figure 2A Stage I image Video Editor: please emphasize nucleus in center of big cell on right side of image
9.3.2. LAB MEDIA: Figure 2A Stage I image Video Editor: please emphasize Authors: Which structures are the ribosomes and ER in this image?
9.3.3. LAB MEDIA: Figure 2A Stage I image Video Editor: please emphasize Authors: Which structure is the pre-DMS in this image?

9.4. In stage two [1], granule formation begins [2] and the development of the demarcation membrane system is initiated [3].
9.4.1. LAB MEDIA: Figure 2A Stage II image 
9.4.2. LAB MEDIA: Figure 2A Stage II image Video Editor: please emphasize granules/white structures around perimeter of cell
9.4.3. LAB MEDIA: Figure 2A Stage II image Video Editor: please emphasize Authors: Which structure is the DMS in this image?

9.5. Stage three megakaryocytes are giant cells [1] with well-developed demarcation membrane systems [2], clearly defined cytoplasmic territories and peripheral zones devoid of organelles [3], and eccentrically located nuclei [4]. The pyrenocyte stage of megakaryocyte maturation is characterized by a naked nucleus [5].
9.5.1. LAB MEDIA: Figure 2A Stage III image 
9.5.2. LAB MEDIA: Figure 2A Stage III image Video Editor: please emphasize Authors: Which structure is the DMS in this image?
9.5.3. LAB MEDIA: Figure 2A Stage III image Video Editor: please emphasize grey empty area between white structures in dark outlined nucleus in center of cell
9.5.4. LAB MEDIA: Figure 2A Stage III image Video Editor: please emphasize dark outlined nucleus in center of cell
9.5.5. LAB MEDIA: Figure 2A Pyrenocyte image Video Editor: please emphasize dark black marbled nucleus in center of image

9.6. As illustrated, megakaryocytes are frequently observed in contact with endothelial cells [1]. On occasion, the megakaryocytes form short invasive protrusions that penetrate the endothelium [2] or extend into the sinusoidal lumen [3].
9.6.1. LAB MEDIA: Figure 2B i Video Editor: please emphasize red dashed line
9.6.2. LAB MEDIA: Figures 2B ii and v Video Editor: please emphasize black arrowheads in Figure 2B ii
9.6.3. LAB MEDIA: Figures 2B ii and v Video Editor: please emphasize black arrowhead in Figure 2B v

9.7. TEM also permits the visualization of ultrastructural details [1] as well as the presence of hematopoietic cells that have been engulfed by the megakaryocytes [2].
9.7.1. LAB MEDIA: Figures 2C and 2D Video Editor: please emphasize white text/structures labeled by white text in Figure 2C
9.7.2. LAB MEDIA: Figures 2C and 2D Video Editor: please emphasize on letter ‘N’ in Figure 2D



Conclusion
10. [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.
10.1. 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?
10.2. 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?
10.3. 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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