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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) Yes
 (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope:  Olympus, has camera port for standard C-mount
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)   No          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? Please list 4-6 steps using the step numbers listed in this document.   Step 3, the actual mechanical injury (3.1-3.4)
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document. Step 3, the actual mechanical injury (3.1-3.4). The quality control is that only embryos with visible bleeding from the caudal vein, and not the dorsal aorta, are used for subsequent analysis. 
E.  Will the filming need to take place in multiple locations? (Y/N) No
 If yes, how far apart are the locations? 

1. Introduction (Schematic Overview and Interview)

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

Conceptual Narrative:

The overall goal of the following procedure is to create a mechanical vessel injury in zebrafish embryos. (Intro)

This is achieved by puncturing the caudal vein of the zebrafish embryo using a minutia pin. (P1, Editor, use graphics overview1.ai here.  Begin with the fish on the left without the red dots. Bring in the black pin/hook and pierce the fish where the red dots are and then add in the red dots as shown.)

Next, hemostasis is assessed by measuring the amount of time blood is actively flowing from the wound. (P2, Editor, use the right hand panel showing more blood coming out of the fish.)  

Then time lapse microscopy is carried out to visualize aspects of wound healing such as vessel repair. (P3, Editor, use graphics timelapse overview1.ai here.  Begin with the panel on the left with the larger hole and add the red ovals beneath it to the hole, then transition to the panel on the right with the smaller hole and add in the red ovals below it.)

The results show that mechanical vessel injury in zebrafish embryos can be used to reproducibly measure aspects of hemostasis and wound repair such as bleeding times and the time it takes to reestablish blood flow. (P4, Editor, use Figure 3 here.)


Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   


B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. [bookmark: _GoBack]Author name Hilary Clay: The main advantage of this technique over mouse and other standard injury models is that in the zebrafish embryo, hemostasis, inflammation and repair can be readily followed using real-time microscopy.   


Protocol (read by voice talent at JoVE):

2. Preparation of Tools and Zebrafish Embryos for Injury
2.1. To begin, insert a minutia pin into a pin holder [2.1.1-WIDE] and clamp the pin [2.1.2-CU].  Using fine forceps, carefully bend the tip of the pin to create a slight hook [2.1.3-CU SCOPE].
2.2. To manipulate and stabilize the embryo during injury, use needle-nose pliers to bend the end of a 28 gauge ½ inch needle mounted on an insulin syringe [2.2.1-CU/ECU].

2.3. Next, prepare zebrafish embryos by setting up breeding pairs [2.3.1-MED] and collecting eggs in egg water as shown previously [2.3.2-CU-TXT].
2.3.1. *no comment
2.3.2. TXT: Rosen, JN et al., J Vis Exp. (25), doi:10.3791/1115, (2009).

2.4. When the embryos reach 8 to 24 hours post fertilization, or hpf [2.4.1-SCOPE], add PTU to the egg water to prevent melanization [2.4.2-CU-TXT].
2.4.1. SCOPE 8 hpf embryos
2.4.2. TXT: 0.003% PTU

2.5. At two days post fertilization, or dpf [2.5.1-SCOPE], use fine forceps to dechorionate the embryos [2.5.3-SCOPE].  Anesthetize the embryos using 0.02% buffered Tricaine [2.5.2-CU].
2.5.1. SCOPE of 2 dpf embryos
(SWITCHED ORDER OF 2.5.2 AND 2.5.3)
2.5.2. Embryos in dish next to labeled container of Tricaine
2.5.3. *no comment
3. Mechanical Vessel Injury of Embryos
3.1. To mechanically injure embryonic blood vessels, use a transfer pipet to place anesthetized embryos onto a depression slide resting on a dissecting microscope [3.1.1-CU].  
3.2. With the short flat side of a syringe needle in the dominant hand [3.2.1-CU], position the embryo on its side with the ventral surface facing away from the needle [3.2.2-SCOPE].
3.3. Now, position the minutia pin with the tip pointed directly against the ventral surface of the fish posterior to the urogenital opening [3.3.1-SCOPE].  Hold it at a slight angle so that the curved tip is able to pierce through the periderm directly into the caudal vein [3.3.2-SCOPE].
3.4. Then, using the syringe needle to manipulate the embryo [3.4.1-SCOPE], use the minutia pin to pierce the caudal vein by tapping the embryo into the pin to slightly hook the pin into the vein [3.4.2-SCOPE].

3.5. With the syringe needle, pull the embryo away from the minutia pin to create a small tear in the vessel [3.5.1-SCOPE].  A successful injury will result in immediate bleeding from the vein [3.5.2-SCOPE].
3.5.1. *No comment
3.5.2. Videographer, get enough footage here that shows the bleeding as well as the coagulation for step 5.1 of the representative results below.
4. Analysis of Hemostasis and Wound Healing
4.1. For this procedure, choose only embryos with visibly circulating blood cells [4.1.1-SCOPE].
4.2. With the minutia pin in place, pull it from the vessel [4.2.1-SCOPE] and as soon as blood loss can be visualized from the wound [4.2.2-SCOPE], begin a timer [4.2.3-CU].

4.3. When blood loss from the wound ceases [4.3.1-SCOPE], stop the timer and record total time as ‘bleeding time’ [4.3.2-CU].  If coagulation is inhibited [4.3.3-SCOPE], record the time to when there are no longer visibly circulating cells [4.3.4-CU].
4.3.1. *No comments
4.3.2. *No comments
4.3.3. Split screen with 4.3.4
4.3.4. Split screen with 4.3.3, add in next to 4.3.4 with VO
4.4. Transfer post-injury animals into glass-bottom imaging dishes for microscopy and remove the majority of the egg water [4.4.1-CU].

4.5. Then, with 0.3-1.2% low melting agarose supplemented with 0.02% Tricaine and heated to 42°C [4.5.1-MED/CU], cover the embryos [4.5.2-CU/ECU].
4.5.1. MED/CU Talent removes agarose from water bath
4.5.2. *no comments
4.6. Use forceps to position the embryos on their sides [4.6.1-ECU/SCOPE].  After the agarose cools, fill the dish with 0.02% Tricaine in egg water [4.6.2-CU].
4.7. Use brightfield, epifluorescence, or confocal microscopy to acquire images [4.7.1-MED OVER SHOULDER].  After imaging, use forceps to transfer the embryos back to egg water [4.7.2-CU]. 
5. Results: Coagulation in Response to Mechanical Vessel Injury

5.1. This video shows a mechanical vessel injury that was performed on a 2 dpf embryo [5.1.1-Video from 3.5.2].  Active blood loss can be seen followed by a cessation of bleeding [5.1.2-Video from 3.5.2]. 
5.1.1. Video from 3.5.2 above, 
5.1.2. Video from 3.5.2 above, Editor, point out the circle of blood that is present after the fish is poked with the pin and the same area when the bleeding has subsided for cessation of bleeding.

5.2. Injury results in a rapid and reliable coagulation response as measured by time to cessation of bleeding [5.2.1-LM]. To determine whether or not differences in the coagulation response could be measured, the anticoagulant hirudin was administered to the embryos by injection into the Duct of Cuvier immediately prior to wounding [5.2.2-LM]. As shown here, the drug significantly increased bleeding times versus vehicle control [5.2.2-LM].
5.2.1. Figure 2A-C
5.2.2. Figure 2D, Editor, bring in this panel next to 2A-C and point out the hirudin column in the graph with the last sentence of the VO

5.3. In this video, evidence of vessel damage and coagulation can be seen immediately post-injury using transgenic lines for endothelial and red blood cell markers [5.3.1-LM].  Images were acquired every 5 minutes for a 12-hour period, showing the different stages of wound repair [5.3.2-LM].
5.3.1. Clay Timelapse.avi, Editor, for the endothelial marker, point out the middle column (kdrl:egfp, see Figure 3) and for red blood vessels, point out the right hand column (gata1a:dsred column in figure 3). 

6. Conclusion (said by authors on camera)

6.1. Author name Hilary Clay: After watching this video, you should have a good understanding of how to cause a mechanical vessel injury in zebrafish embryos.

       

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.  

Insert your media filenames here.


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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