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

4. Filming location: Will the filming need to take place in multiple locations?   NO

Current Protocol Length

Number of Steps:  16
Number of Shots:  48

Introduction
1. Introductory Interview Statements
REQUIRED: 
1.1. Alicia Bornert: This method allows the visualization in real-time of different events taking place in the bone marrow of the skull mouse, such as megakaryocytes extending proplatelets inside the sinusoid vessels.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Alicia Bornert: The main advantage of this technique is the minor surgery needed, minimizing the inflammatory reaction allowing an in vivo visualization of events in their homeostatic conditions.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.2.2

Ethics Title Card
1.3. Procedures involving animal subjects have been approved by the CREMEAS Committee on the Ethics of Animal Experiments of the University of Strasbourg.


Protocol
2. Catheter Insertion in the Jugular Vein
2.1. To begin, transport the mouse to the imaging room [1]. Switch on the microscope and computer, and set up the required parameters [2]. Once the mouse is completely anesthetized, place the mouse on a heated plate warmed to 37 degrees Celsius for all following manipulations [3]. 
2.1.1. WIDE: Talent transporting the animal in the imaging room.
2.1.2. Talent switching on the microscope and computer. 
2.1.3. Talent placing the mouse on a heated plate.

2.2. Shave the head and throat of the mouse [1]. Place the mouse on its back [2] and fix the anterior legs with surgical tape to stretch the throat [3]. Videographer: This step is important!
2.2.1. Talent shaving the mouse.
2.2.2. Talent placing mouse on its back.
2.2.3. Talent fixing the legs with tape.

2.3. After disinfecting the throat [1], make a 0.7 to 1-centimeter incision over the right or left jugular vein using scissors [2] and stretch the adjacent connective tissue to expose the external jugular vein and top of the pectoral muscle [3]. Videographer: This step is important!
2.3.1. Talent disinfecting the throat with 70% ethanol.
2.3.2. Talent making an incision.
2.3.3. Talent stretching the adjacent connective tissue.

2.4. Fill the catheter with warm, sterile physiological saline [1]. Penetrate the catheter through the pectoral muscle and then insert the catheter in the vein [2]. Gently remove the needle [3]. Videographer: This step is important!
2.4.1. Talent filling the catheter with warm saline.
2.4.2. Talent penetrating the catheter through the pectoral muscle and inserting it in the vein.
2.4.3. Talent removing the needle.

2.5. Connect the syringe with the fluorescent tracers [1] and inject the dead volume of the catheter [2]. Place a drop of surgical glue to stabilize the catheter [3]. Videographer: This step is important!
2.5.1. Talent connecting the syringe.
2.5.2. Talent injecting the dead volume of the catheter.
2.5.3. Talent placing surgical glue on the catheter.

2.6. Carefully return the mouse to a prone position [1] and apply the gel to the eyes to prevent dryness [2]. 
2.6.1. Talent placing the mouse in the prone position.
2.6.2. Talent applying gel on the eyes of the mouse.
3. The Cranial Ring Installation
3.1. Disinfect the scalp with 70% ethanol with a paper towel, while removing the loose hair [1]. Use sterile fine scissors and tweezers to make a T-shaped incision at the midline up to 1 centimeter and between the ears on the scalp to expose the calvarium [3]. Videographer: This step is important!
3.1.1. Talent disinfecting the scalp with a paper towel while removing the hair
3.1.2. Talent making an incision.

3.2. Expose the skull with tweezers [1], then use scissors and tweezers to carefully remove the periosteum [2]. Use a sterile cotton swab soaked in physiological saline to remove all the periosteum and any debris or hair, which could alter the imaging [3]. Videographer: This step is important!
3.2.1. Talent exposing the skull.
3.2.2. Talent removing the periosteum.
3.2.3. Talent removing debris and hair from the bone surface.

3.3. Rinse the skull with saline to remove any blood traces [1] and rapidly dry the bone with a cotton swab [2]. Apply the glue gel to the ring [3], place the ring on the exposed bone, and maintain it for a few seconds to allow the ring to firmly attach to the skull [4]. Lightly moisten the skull with a saline wetted cotton swab [5]. Videographer: This step is important!
3.3.1. Talent rinsing the skull.
3.3.2. Talent drying the bone with a cotton swab.
3.3.3. Talent applying the glue gel to the ring.
3.3.4. Talent placing the ring on the exposed bone.
3.3.5. Talent swabbing the skull with a moist cotton swab.

3.4. Prepare the silicon dental paste by carefully mixing the blue and yellow components at a 1 to 1 ratio [1]. Seal the ring by applying the dental paste to prevent leakage during imaging [2]. Carefully remove any dental paste or glue that may have entered the ring [3], then fill the ring with saline [4] to check the leakage [5].
3.4.1. Talent mixing yellow and blue components.
3.4.2. Talent applying the dental paste on the ring.
3.4.3. Talent removing the dental paste entered the ring.
3.4.4. Talent filling the ring with saline.
3.4.5. Talent observing the ring.

3.5. Place the mouse on the support [1] and put a folded compresse under the animal's head to raise the head and prevent detachment of the ring from the skull when attached to the holder [2]. Screw the ring on the block holder [3]. Place the support and mouse assembly in the heated microscope chamber [4]. Videographer: This step is important!
3.5.1. Talent placing the mouse on the support.
3.5.2. Talent placing a folded compresse under the animal's head.

3.5.3. Talent attaching the ring to the block holder.
3.5.4. Talent placing the support and mouse assembly in the heated microscope chamber.
4. Two-Photon Imaging
4.1. Set the appropriate laser wavelengths for the chosen fluorophores and recovery of the emitted lights [1]. Using the intrajugular catheter, inject 50 microliters of 0.2 micromolar solution of the fluorescent tracer to label the vasculature [2-TXT]. 

4.1.1. LAB MEDIA: 62515_screenshot_1: 00:07 to 00:22 Video editor: Please speed up the video!
4.1.2. Talent injecting the fluorescent tracer. TEXT: Fluorescent tracer- max 150 μL/experiment

4.2. Place the microscope stage with the support and mouse under the objective of the microscope [1]. Ensure that the ring is always filled with saline and refill it if needed [2] and immerse the objective in saline [3]. Use epifluorescence to locate the bone marrow vessels and observe the megakaryocytes aligned along the sinusoid vessels [4].
4.2.1. Talent placing the microscope stage with the support and mouse under the objective of the microscope.
4.2.2. Talent refilling the ring with saline.
4.2.3. Talent immersing the objective in the saline.
4.2.4. Talent at the microscope, observing the cells.

4.3. For long acquisitions, set up a 3-D-space-time acquisition with a 384 by 384-pixel image using a 8-kilohertz resonant scanner in bidirectional mode. [1]. Use line averaging with good resolution [2]. Then, choose the optimized z-step size and set up the time interval needed before starting the acquisition. 
4.3.1. LAB MEDIA: 62515_screenshot_2: 00:06 to 00:35 Video editor: Please speed up the video!
4.3.2. LAB MEDIA: 62515_screenshot_3: 00:09 to 00:23 Video editor: Please speed up the video!
4.3.3. LAB MEDIA: 62515_screenshot_4: 00:15 to 00:48 Video editor: Please speed up the video!

4.4. For short and rapid acquisitions, choose a space-time acquisition type and minimize image size. If required, adjust the image to the vessel by rotating the imaging field [1]. Use the highest available scanning speed and bidirectional scanning [2]. 
4.4.1. LAB MEDIA: 62515_screenshot_5: 00:07 to 00:25 Video editor: Please speed up the video!
4.4.2. LAB MEDIA: 62515_screenshot_5: 00:26 to 00:33.

4.5. Minimize the line averaging to find the optimal compromise between image definition and rapidity of the acquisition [1]. Acquire only one z-plan and minimize the time interval for acquisition. For measuring the platelet velocity, 10 to 20 seconds of acquisition should be sufficient [2].
4.5.1. LAB MEDIA: 62515_screenshot_5: 00:34 to 00:38.
4.5.2. LAB MEDIA: 62515_screenshot_6: 00:13 to 00:30 Video editor: Please speed up the video!


Results
5. Results: Analysis of the Platelets and Proplatelets
5.1. The fluorescent tracer was intravenously administered [1] to image the anastomosed marrow sinusoid vessels in the skull bone marrow [2], with the flow direction depicted by the arrow [3]. The fluorescent platelet velocity was recorded in each vessel branch, and variation was observed [4].
5.1.1. LAB MEDIA: Figure 4
5.1.2. LAB MEDIA: Figure 4A Video editor: Please emphasize the left image.
5.1.3. LAB MEDIA: Figure 4A Video editor: Please emphasize the white arrows.
5.1.4. LAB MEDIA: Figure 4A Video editor: Please emphasize the graph on the right side.

5.2. The sinusoid vessels present complex flows due to the anastomoses, with the presence of flow-reflow and even stasis [1]. The bifurcation was indicated by the opposite flow [2].
5.2.1. LAB MEDIA: Figure 4B Video editor: Please emphasize the left image.
5.2.2. LAB MEDIA: Figure 4B Video editor: Please emphasize the red and blue arrows in the left image.

5.3. The platelet velocity was also measured for left [1], and right vessel branches indicated irregularity over time in each vessel branch, with phases of acceleration, stasis, and deceleration [2].
5.3.1. LAB MEDIA: Figure 4B Video editor: Please emphasize the red line in the graph on the right side.
5.3.2. LAB MEDIA: Figure 4B Video editor: Please emphasize the blue line of the graph on the right side.
5.4. Different morphologies of proplatelets were observed [1], including proplatelets with irregular margins [2], thin and long proplatelets [3], and thick and short proplatelets [4].
5.4.1. LAB MEDIA: Figure 5A
5.4.2. LAB MEDIA: Figure 5Ai
5.4.3. LAB MEDIA: Figure 5Aii
5.4.4. LAB MEDIA: Figure 5Aiii

5.5. When megakaryocytes extended the proplatelets in the areas of complex flows, the proplatelets tossed from one vessel branch to the other according to the flow direction [1]. 
5.5.1. LAB MEDIA: Figure 5B and JOVE-Video3-PPT tossed: 00:00 to 00:07

5.6. Upon stopping the blood flow, the proplatelets relaxed, and the mouse unexpectedly underwent cardiac arrest indicated the importance of hydrodynamic forces in proplatelet elongation [1].
5.6.1. LAB MEDIA: Figure 5C and JOVE-Video4-cardiac arrest: 00:00 to 00:07

5.7. The width and length of the proplatelets were also measured [1]. Mean width of 5.2 micrometers [2] and a mean maximal length of approximately 185 micrometers were observed [3].
5.7.1. LAB MEDIA: Figure 6A
5.7.2. LAB MEDIA: Figure 6Ai Video editor: Please emphasize the mean proplatelets width graph.
5.7.3. LAB MEDIA: Figure 6Aii Video editor: Please emphasize the mean maximal proplatelets length graph.

5.8. Plotting the proplatelet length as a function of time allows the visualization of the behavior of proplatelets during phases of elongation, stasis, or even retraction [1]. The mean elongation velocity of approximately 10 micrometers per minute was observed [2].
5.8.1. LAB MEDIA: Figure 6B
5.8.2. LAB MEDIA: Figure 6C


Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. Alicia Bornert: Installation of the catheter allows the injection of drugs to study their effect on proplatelets formation or other events of interest in real-time.

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.4.2
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