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A.  Will you require JoVE to record video microscopy? Y: Olympus SZ61
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? Y
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.
C.  Which steps of your protocol will viewers benefit most from having filmed? 2.8., 2.9., 3.4.-3.7.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  The injection of Rhodamine 6G into the tail vein is the most critical aspect of this procedure (2.4). To ensure success, I heat the vein and I start for the extremity of the tail to be able to attempt several times 
E.  Will the filming need to take place in multiple locations? N

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to monitor the formation of an induced thrombosis in an exposed mouse vessel. (Intro) This is accomplished by first the exposing the vessel of interest. (P1) Next, a small piece of filter paper soaked with ferric chloride is deposited on the vessel to induce the thrombus. (P2) The resulting changes in the vessel are then monitored. (P3) Ultimately, the aggregation of the thrombus-forming blood cells or the changes in the blood flow induced by the thrombus are measured by intravital microscopy or Doppler probe, respectively. (P4)

From Schematic overview figures.pptx
(P1) from slide 2, show supine mice with “Mesenteric vessel” and “Carotid artery” texts, then “open” mice to expose vessel/artery
(P2) from slide 3, show microcentrifuge tube with ferric chloride and filter paper, dip filter paper in and out of ferric chloride (turning paper yellow) and move paper onto exposed carotid artery (and/or onto mesenteric vessel)
(P3) from slide 5, have Doppler flowmeter appear and place probe onto artery (and/or have microscope appear and move vessel onto microscope stage)
(P4) with “aggregation … cells” please show Figure 1.tiff; with “changes … thrombus” please show Figure 2.tiff

B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Christoph E. Hagemeyer: The use of ferric chloride to induce a thrombosis on the carotid artery of rats was first established in 1990 by Professor Kurz and colleagues. Since then, it has been adapted to mice for the study of many different vessels.
1.2. Thomas Bonnard: This method is now the most commonly used thrombosis model in our research field and has helped to answer key questions, such as what is the role of von Willebrand factor and the implication of the P2Y12 platelet receptor in thrombosis formation? 

Protocol (read by voice talent at JoVE):
2. Intravital microscopy observation of mesentery arteriole thrombus formation 
2.1. Before starting the procedure, cut 1 x 2 mm strips of filter paper and a small, 3 x 5 mm piece of white plastic from a syringe wrapper.
2.1.1. WIDE: Few seconds Talent cutting filter paper strips
2.1.2. CU: Shot of a few strips in frame while few seconds piece of white plastic being cut
2.1.3. We added a shot to show the filter paper and the white plastic piece on a black background
2.2. Next, after confirming a lack of response to toe pinch, apply vet ointment to each of the animal’s eyes.
2.2.1. CU: Shot of just mouse’s toe being pinched (TEXT: Anesthesia: ketamine 100 mg/kg + xylazine 10 mg/kg ip)
2.2.2. ECU: Shot of ointment being applied to one eye (TEXT: 10-12 wk old male C57BL/6 wt mouse)
2.3. Then, to induce a mesenteric arteriole thrombus, place the mouse in a small petri dish on a 37°C heating pad and open the abdomen with a 3 cm incision, followed by a careful incising of the peritoneum.
2.3.1. MED: Talent placing mouse in dish (Videographer: More Talent than mouse in shot)
2.3.2. CU: Few seconds skin incision being made 
2.3.3. CU: Few seconds peritoneum being opened
2.4. Position the mouse on the side of the petri dish and gently exteriorize the intestines. 
2.4.1. CU: Shot of mouse being positioned on side of petri dish (Videographer: Please only mouse abdomen/lower hindlimbs in shot as possible) (TEXT: Inhibit peristalsis with Papaverine as necessary)
2.4.2. CU: Few seconds intestines being extracted
2.5. Then, using 2 cotton buds, carefully spread the mesentery to bring a suitable vessel to the surface of the dish and carefully dry the tissue with a delicate wiper.
2.5.1. CU: Few seconds mesentery being spread
2.5.2. CU: Few seconds tissue being dried
2.6. Next, dilate the tail vessels with a warm water soak followed by a 30 microliter intravenous injection of freshly prepared Rhodamine 6G to label the circulating leukocytes and platelets. 
2.6.1. CU: Few seconds tail being placed/soaked in water
2.6.2. CU: Few seconds tail being injected  (TEXT: See text for all media/reagent preparation)
2.7. Then place the petri dish under an inverted microscope and use the bright field channel to focus on the chosen arteriole.
2.7.1. MED: Talent positioning dish
2.7.2. SCREEN: Few seconds arteriole coming into focus
2.8. Now soak a strip of filter paper with freshly prepared 6% ferric chloride and use one pair of forceps to pick up the paper and a second pair to carefully press it onto only the arteriole of interest.
2.8.1. [2.8.1 to 2.8.3 combined] MED: Talent dipping filter paper into ferric chloride/soaking paper
2.8.2. CU: Forceps picking up paper
2.8.3. CU: Few seconds paper being placed onto arteriole
2.9. Observe the formation of the thrombus by intravital inverted fluorescence microscopy through the filter paper within the first 10 seconds of the deposition; the aggregation of the circulating Rhodamine 6G-labeled leukocytes and platelets will allow an easy identification of the thrombus.
2.9.1. MED: Few seconds Talent at microscope looking at thrombus formation
2.9.2. LAB MEDIA: Jove video 1.avi@00:30-00:53 (Video Editor: any part of the clip to show the brightening of the line along the vessel in the bottom right corner of the image)
2.10. After 1 minute of exposure, remove the filter paper. Then, while monitoring the thrombus formation, wash the vessel with PBS and record the dynamic formation of the thrombus as highlighted by the labeled blood cells. 
2.10.1. CU: Paper being removed
2.10.2. LAB MEDIA: Jove video 1.avi@00:54-01:06 (PBS wash)
2.10.3. LAB MEDIA: Jove video 1.avi@01:07-01:25 (Video Editor: however much action is needed for narrative)
2.11. Still images of the thrombus can also be captured to facilitate measurement of the vessel swelling over time.
2.11.1. LAB MEDIA: Figure 1.tiff (TEXT: Euthanasia: ketamine + xylazine overdose + cervical dislocation) (Video Editor: please add/flash/animate red arrows)
3. Blood flow velocity measurement assessment of carotid artery thrombus formation 
3.1. To assess carotid artery thrombus formation, fix the legs of an anesthetized mouse with sticky tape onto a 37°C heating pad positioned under an operating microscope.
3.1.1. WIDE: Few seconds Talent fixing legs
3.1.2. CU: Shot of fixed legs
3.2. Then tape a small pillow fashioned out of a wiper under the animal’s head and use a thread loop with tongs to pull the snout down by the upper teeth.
3.2.1. CU: Pillow being positioned under head
3.2.2. CU: Few seconds snout being pulled down
3.3. When the carotid artery region is exposed, make a small 5 mm deep incision in the skin directly below the jaw down to the sternum. Then dissect the fascia and isolate a fragment of either the left or right common carotid artery above the bifurcation.
3.3.1. CU: Few seconds incision being made
3.3.2. CU: Few seconds fascia being dissected I’ll do these shots with the scope camera
3.3.3. CU: Few seconds fragment being isolated I’ll do these shots with the scope camera
3.4. Next, carefully introduce tweezers between the artery and the nerve to separate them, taking care not to damage the nerve.
3.4.1. SCOPE: Tweezers being introduced, then few seconds artery/nerve being separated
3.5. Without touching too much of the carotid artery, isolate at least 5 mm of the vessel and carefully dry the artery with wipers. 
3.5.1. SCOPE: Few seconds vessel being isolated
3.5.2. CU/SCOPE: Few seconds artery being wiped
3.6. Then use one pair of forceps to pick up the small piece of white plastic and another to slowly slide it under the isolated section of the vessel so that the iron chloride will not soak the surrounding tissue.
3.6.1. CU: Plastic being picked up
3.6.2. SCOPE: Few seconds paper being placed
3.7. Now soak a band of the filter paper in 4 or 6% ferric chloride and place the band around the artery.
3.7.1. CU: Paper being soaked
3.7.2. SCOPE: Few seconds band being placed around artery
3.8. After 3 minutes, remove the filter paper, rinse the vessel with PBS, and dry the tissue with wipers. 
3.8.1. SCOPE: Paper being removed
3.8.2. SCOPE: Few seconds vessel being rinsed
3.8.3. CU/SCOPE: Few seconds vessel being wiped (TEXT: Caution: Contact of probe w/ FeCl3 = damage)
3.9. Then place a Doppler flow probe around the vessel at the injured area and record the changes in the flow. 
3.9.1. CU: Probe being placed
3.9.2. [combined with 3.9.1] MED: Talent holding probe (TEXT: Healthy carotid flow = 1 ml/min) OR SCREEN: Few seconds flow being recorded (TEXT: Healthy carotid flow = 1 ml/min)
4. Results: Representative thrombus measurement
4.1. Here the progressive formation of a partial thrombus was monitored in a 200 micrometer mesentery vessel by intravital fluorescence microscopy.
4.1.1. LAB MEDIA: Figure 1.tiff
4.2. In this experiment, the thrombus became clearly identifiable after the first minute of ferric chloride exposure. Forty seconds after the removal of the filter paper, the thrombosis rapidly progressed, with the complete thrombus finally observed on the wall of the whole vessel section.
4.2.1. LAB MEDIA: Figure 1.tiff (Video Editor: with “after the first minute … exposure” please highlight the middle image and/or flash the red arrow in middle image; with “Forty seconds … progressed” please highlight the right image; with “complete … section” please highlight/add/indicate red arrows in the right image)
4.3. As these data demonstrate, an overall constant blood flow of around 1.1 ml/min is typical in a non-injured carotid artery. 
4.3.1. LAB MEDIA: Figure 2.tiff (Video Editor: please highlight/add/indicate blue data line)
4.4. After 3 minutes of exposure to 4% ferric chloride, in this experiment an occlusive thrombus was obtained with an occlusion time of 13 minutes and 30 seconds; with a 6% ferric chloride exposure, the occlusion time decreased by a full 4 minutes.
4.4.1. LAB MEDIA: Figure 2.tiff (Video Editor: with “After 3 … and 30” please highlight/add/indicate green data line; with “after 6% … minutes” please add/highlight/indicate red data line)
5. Conclusion (said by authors on camera)
5.1. Thomas Bonnard: The intravital microscopy observation provides a simple and accurate way of testing the fibrinolytic capacities of many novel drugs in vivo by visualization of the thrombus degradation. 
5.2. [bookmark: _GoBack]Christoph E. Hagemeyer: The flow monitoring on the carotid artery is useful for validating the efficacy of new anti-thrombotic drugs by demonstrating that the administration of the drug prevents or postpones the occlusion.
       
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Schematic overview figures.pptx
6.3 – Jove video 1.avi – Intravital videomicroscopy observation of a thrombus formation
Figure 1.tiff
Figure 2.tiff


General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
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