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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__Y_______  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: __we do have our microscope hooked to a QCapture camera. I am not sure whether that would be ‘publication quality video’ for JoVE purposes. We have an Olympus SZX16 Dissecting microscope. _
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N___ 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 by their protocol number. ___2.3, 3.1, 3.2, 3.3, 3.4_________________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the step by its protocol number.___3.3 is the hardest to explain verbally to people. I ensure success by showing it to people. ______

E.  Will the filming need to take place in multiple locations? (Y/N) ____N___ If yes, how far apart are the locations? 

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 quickly and reliably dissect adult zebrafish hearts for downstream applications . (Intro)
This is accomplished by first  euthanizing adult zebrafish and fixing the fish if appropriate. (P1. Editor, using ‘2 items for P1.tiff’, begin with the beaker of water and ice cubes then place the fish inside and then turn it upside down.)
Next, the fish is decapitated. (P2, Editor, remove the fish from the beaker of water, add in the green dotted line as shown in ’10 fish for decapitation.tiff’, then separate the head from the rest of the body (can use ‘3 items for p2.tiff’ here.)
Then, the dorsal aorta is cut and the fins with the underlying bones are removed. (P3, Editor, transition to the head and fins in ‘4 items for p3 and p4.’  Begin with the two fins attached to the sides of the head, and the two red circles (the heart) still attached to the red line on the fish’s head.  Then use the forceps to cut the fins off and show the red heart attached to the head.)
Finally,  the heart is removed from the remaining tissue and placed in a destination buffer of choice. (P4, Editor, cut the heart from the head using the forceps and separate it from the head and place it in the petri dish (‘9 petri dish.tiff’).
Ultimately,  microscopy is used to show recovery of intact hearts for further analysis. (P5, Editor, use the panels in Figure 2 here and bring them in one at a time in alphabetical order.)
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. Author name Arnaout: The main advantage of this technique over existing methods, is that it reproducibly and quickly yields fully intact hearts for analysis.   

Protocol (read by voice talent at JoVE):

2. Setup for Dissection

2.1. Before carrying out dissection, have the following buffers and solutions prepared:  500 milliliters of Egg Water, 200 milliliters of 0.03% Tricaine in Egg Water, 100 milliliters of 1X PBS, RBC Lysis Buffer, and a destination buffer of choice in a microfuge tube on ice.

2.1.1. WIDE Talent approaches bench and places the egg water down on the left side of the rest of the buffers

2.1.2. MED/CU Shot of labeled buffers and solutions arranged on bench 

2.1.3. CU Talent lifts the destination buffer in tube out of ice briefly and then places back in ice

2.2. For the dissection setup, begin by positioning a gooseneck light source over a dissecting microscope. Place the lid of a 9 cm Petri dish on the dissecting microscope stage, and pour a thin layer of 1X PBS into it.
2.2.1. MED Talent positions a gooseneck light source over scope
2.2.2. CU Talent places lid of Petri dish on scope state
2.2.3. CU Talent pours thin layer of PBS into it
2.3. To wash the heart after dissection, place the bottom of the Petri dish with ~15 milliliters of 1X PBS on the countertop near the dissecting scope.
2.3.1. MED/CU Talent places Petri dish with PBS next to scope

2.4. Place a razor blade, two pairs of forceps, optional microscissors, and a transfer pipette beside the microscope.  
2.4.1. CU Shot of razor blade forceps, microscissors near scope and talent places transfer pipette beside microscissors with VO
2.5. Prepare a container of ice if euthanasia by rapid cooling will be performed.   To euthanize using Tricaine, pour 200 milliliters of Tricaine in egg water into a 250 ml glass beaker.  Prepare a biohazard bag for disposal of zebrafish carcasses.
2.5.1. MED Talent places container of ice on work space
2.5.2. MED/CU Talent pours Tricaine in egg water into beaker
2.5.3. CU Talent places biohazard bag on bench
3. Prepare Zebrafish and Heart Dissection

3.1. After euthanizing a fish by rapid cooling or Tricaine, quickly pick up the fish by its tail fin and lay it on its side in the Petri dish cover filled with 1X PBS.

3.1.1. CU Talent picks up fish and lays it in Petri dish of PBS

3.2. Use the forceps to lift a pectoral fin with one hand, while using the razor blade in the other hand positioned just posterior to the attachment of the pectoral fin to decapitate the fish. 
3.2.1. CU Talent lifts pectoral fin with forceps and uses razor blade to decapitate fish
3.3. While visualizing the fish head under the microscope, place a tine of a forceps into the mouth of the fish through the brain and position the other tine outside the head across the eye to steady it.

3.3.1. SCOPE Talent places tine of forceps into fish mouth through brain and positions other tine across eye

3.4. With both tines of the forceps against the bottom of the Petri dish and the ventral surface of the head facing up, use a second forceps to cut the ventral attachment of the operculum to the body (Figure 1C).

3.4.1. SCOPE Talent uses second forceps to cut the ventral attachment of operculum to the body; Videographer, have talent point out this region.  Editor, point out this region before the cut is made.
3.5. Next, slightly lift the tissue to expose the dorsal aorta underneath which appears as a white structure with a red stripe of blood in the aortic lumen (Figure 1D).

3.5.1. SCOPE Talent lifts tissue to expose the dorsal aorta, Videographer, have talent point out the dorsal aorta.   Editor, point out the dorsal aorta
3.6. Then, use forceps to cut the dorsal aorta by pinching the aorta and pulling upwards. 

3.6.1. SCOPE Talent uses forceps to cut dorsal aorta by pinching and pulling upwards 
3.7. Use the second forceps to grasp the pectoral fin from its base, including the body cartilage at the base of the fin, and lift it off, carefully examining the fin to ensure that the heart hasn’t come out with it.  Then repeat with the other pectoral fin.

3.7.1. SCOPE Talent grasps the pectoral fin from its base and lifts it off – then talent holds it to show that the heart hasn’t come off

3.7.2. SCOPE Talent removes other pectoral fin

3.8. The heart should now be visible, still intact and connected to the remaining fish head and can be identified by its shape, its pink color, and the surrounding pigmented pericardium.  If the fish was freshly euthanized, the heart may also still be beating.

3.8.1. SCOPE Shot of heart attached to remaining fish head and talent points it out with forceps, then points out the pigmented pericardium; Videographer, get enough footage for the last sentence of the VO here

3.9. Now, release the fish head with the first forceps and use both forceps to tease the heart away from the pericardium before grasping the remainder of the dorsal aorta (TEXT: discard carcass in biohazard bag).

3.9.1. SCOPE Talent releases head with first forceps and teases the heart away from pericardium before grasping dorsal aorta

4. Prepare Heart for Downstream Applications

4.1. Using forceps, grasp the heart by the edge of the dorsal aorta/bulbus arteriosus and place it in the fresh dish of 1X PBS, moving it back and forth in the buffer to wash away as much blood as possible.  

4.1.1. SCOPE Talent grasps heart by dorsal aorta/bulbus arteriosus

4.1.2. CU/ECU Talent places heart in dish of PBS and moves it back and forth to wash away blood

4.2. Alternatively, to remove all possible blood cells, use a dish of RBC Lysis Buffer to wash the heart in a similar manner.

4.2.1. CU Talent places heart in dish of RBC lysis buffer and washes 

4.3. If preserving the heart is not necessary for downstream applications, use forceps or microscissors to open the heart cavity before rinsing away blood cells.

4.3.1. ECU SCOPE Talent opens heart cavity

4.3.2. ECU SCOPE Talent rinses away blood cells

4.4. If separate heart chambers are needed, dissect the bulbus arteriosus, atrium, and ventricle apart from each other.  Finally transfer the heart or separate chambers to their next buffer on ice.

4.4.1. ECU SCOPE Talent dissects the bulbus arteriosus, atrium, and ventricle apart from each other; Videographer, have talent point out the three areas of the heart; Editor, point out the regions of the heart with the VO
5. Results: Zebrafish Heart Recovery
5.1. Using the method described in this video, an adult zebrafish heart can be dissected in less than one minute and is reliably intact.  

5.1.1. LAB MEDIA Figure 2A
5.2. Traditional methods can take over 5 minutes and require cutting blindly into the pericardium.  This commonly causes damage or loss of the atrium or bulbus arteriosus.

5.2.1. LAB MEDIA Figure 2B, Editor, place this panel next to Figure 2A with the first sentence of this VO and then with the second sentence, point out the atrium and bulbus arteriosus in 2A

5.3. Using the method described here, hearts maintain their structural integrity and are suitable for histology.  For example, the outflow and atrioventricular valves are identifiable in this section.  

5.3.1. LAB MEDIA Figure 2C, Editor, for the VO “Outflow and atrioventricular valves,’ add in the OFT and AV red arrows.
5.4. In addition, as seen here, the hearts are suitable for electron microscopy, as well as for applications where the heart is dissociated or pulverized.  This technique can be quickly mastered and is suitable for juvenile zebrafish older than one month and for adults of all ages.
5.4.1. LAB MEDIA Figure 2D, Editor, place this panel next to Figure 2C
6. Conclusion (said by authors on camera)
6.1. Author name Arnaout: After watching this video, you should have a good understanding of how to  efficiently dissect adult zebrafish hearts. 

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.

5.3.1 — Arnaout et al figure 1C without arrows.tiff – image of cutting operculum
You have the other figures as part of the manuscript
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.
( 2013, Journal of Visualized Experiments


