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Authors, please fill out the brief questionnaire below.   

A.  Will you require assistance with video microscopy, such as filming a complex dissection or microinjection technique (Y/N, please specify steps by number. Also, please list make and model of your microscope)?   
Yes 


-stereomicroscope MZFLIII (Leica)

- Axioplan2 (Zeiss)

B.   Does your protocol include detailed, step-by-step, descriptions of software usage (Y/N, please specify steps by number)?  
N 


C. Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6

steps 
2.6, 3.3, 3.6, 3.7

D. What is the single most difficult aspect of this procedure and what do you do to ensure its success? Embedding the embryo rapidly in low-melting agarose, because it solidifies fairly quickly.

1. Introduction (Schematic Overview and Interview)

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

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  

Procedural Narrative:

The overall goal of this procedure is to  induce precisely controlled damage to zebrafish embryonic skeletal muscle in order to study muscle regeneration processes. (Intro).

This is accomplished by first genetically labeling single skeletal muscle cells in a mosaic fashion (P1Editor, bring in the roundish egg, then the needle with the green solution and the ring next to it with the green triangles and text, then transition to the embryo below the egg with the green markings).

Next, selected embryos are embedded in agarose supplied with tricaine on a slide (P2 Editor, use the P2 image of the embryo embedded on the slide).

Then the embryos are placed under the microscope and targeted muscle cells are injured using a micropoint laser (P3 Editor, bring in the 20X objective, then place the microscope slide underneath, then add the red line (laser) with the text 435 nm and the round, black circle above it).

Finally, the embryos are removed from the agarose and allowed to recover for defined periods of time (P4 Editor, transfer the embryo from the microscope slide into the dish with other embryos in P4).

Ultimately results can be obtained that show changes in myofibrillar organization through laser injury followed by confocal microscopy P5 Editor, bring an embryo out of the dish and zoom in on it and add the zoomed in red circle ).

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

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.    Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.  **If individuals will be doing the demonstrations but not speaking in the introduction, please use statement 1.8 to introduce these demonstrators (ex PI introducing students).   

1.1)
Author name  Salim Seyfried_: This method that we present here can provide insight into    various aspects of muscle regeneration  
 and it can also be applied to other biological paradigms of regeneration such as _ fin regeneration of zebrafish.

Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Labeling Single Cells

2.1. To label cells, inject one-cell stage embryos with a plasmid encoding GFP or any GFP-fusion protein under the control of a ubiquitous or cell-type-specific promoter. During development, GFP is then expressed in a mosaic fashion within tissues. In this example, the plasmid injected (TEXT: Tg[β-actin:α-actinin-GFP]) causes single muscle cells to express α-Actinin-GFP under the control of the β-actin promoter.

2.1.1. WIDE Talent approaches microscope and places cells on stage for injection

2.1.2. LAB MEDIA Figure 3 DIC + GFP

2.2. Incubate the embryos until 28 hours post fertilization (TEXT: 28 hpf).

2.2.1. WIDE Talent places plate of embryos into incubator

2.3. Next, under a dissection microscope fitted with a fluorescent lamp for detecting actinin:GFP clones,  use forceps to dechorionate the embryos. 

2.3.1. SCOPE Talent dechorionates embryos (SCOPE TC 00:00-02:17)
2.4. Then prepare a microscope slide with a petroleum jelly ring.

2.4.1. CU/ECU Talent makes a petroleum jelly ring on a slide  [Moved below 2.5]
2.5. Make a 1% low melting point agarose/10% tricaine solution with E3 medium by boiling 100 mg of agarose in 10 ml of E3 medium.  Let the solution cool to 39°C and add tricaine to a final concentration of 10%. 
2.5.0. 
CU: (added shot) Talent adds agarose to medium in flask 

2.5.1. MED Talent  places  flask in microwave

2.5.2. MED/CU Talent adds tricaine to an aliquot and places it back on a 39 degree C heating block.
2.4.    Then prepare a microscope slide with a petroleum jelly ring.

2.4.1.  CU/ECU Talent makes a petroleum jelly ring on a slide  [Moved below 2.5]
2.6. After adding low melting agarose solution to the petroleum jelly ring, under the microscope, embed a single embryo in the low melting agarose within the petroleum jelly ring. With a coverslip, gently cover the embryo and orient it parallel to the coverslip for a perfect lateral view.

2.6.1. SCOPE Talent embeds a single embryo in the ring (SCOPE TC 03:20-04:50)
2.6.2. CU:Talent places coverslip on top and orients the embryo for a lateral view

3. Embryo Laser Wounding, Recovery, and Analysis

3.1. To prepare the micropoint laser, please refer to the micropoint laser manual for detailed instructions on how to set up and use the laser in conjunction with the microscope.

3.1.1. Broll of micropoint laser

3.2. Select the Coumarin 440 laser dye for the generation of a 435 nm wavelength laser beam.

3.2.1. MED/CU Talent inserts the dye into the system

3.3. Using the attenuation slider, adjust the laser power. The laser power required for cell ablation should be strong enough to break a glass surface with a single pulse.  Refer to the manufacturer’s instructions for additional details on adjusting the laser.

3.3.1. CU Talent adjusts the laser power 

3.3.2. MED Talent sends a single pulse   

3.3.3. SCOPE: one laser pulse cracks the glass surface (SCOPE TC 05:05-06:24)
3.4. Using the reticle installed in the ocular of the microscope, focus on the region or cell of interest (TEXT: 20X objective).

3.4.1. MED/CU Talent adjusts the focus

3.4.2. SCOPE Sample comes into focus (SCOPE TC 06:24-06:45)
3.5. Next, set up the light needed for visualizing the sample (TEXT: e.g., brightfield or fluorescence).

3.5.1. MED/CU Talent chooses light to be used

3.6. Then, give one or several pulses of laser light to the targeted region, depending on the desired degree of injury. 

3.6.1. MED Talent gives pulses of laser to the targeted region

3.6.2. SCOPE Photobleaching happening at the laser site (SCOPE TC 08:00-08:34. use this 2nd take please!)
3.7. Immediately after wounding, use forceps to gently remove the embryo from the agarose and place it back into egg water for recovery.

3.7.1. SCOPE Talent removes embryo from agarose (SCOPE TC 08:40-09:33)
3.7.2. CU Talent places embryo in egg water for recovery  

3.8. After recovery for the desired period of time, fix the embryo, perform immunohistochemistry and analyze using confocal microscopy.

3.8.1. LAB MEDIA  JoVE_4351_Otten_Figure6

4. Representative Muscle Wounding Results-(second to last section) 

4.1. Laser-mediated injury was performed on immobilized 1 day-old embryos.   Actin stainings show that a few laser pulses can generate a small wound, easily recognizable by the damaged myofibrils that appear as Actin-coils. A higher number of laser pulses will result in massively damaged somites, where most myofibrils are destroyed.

4.1.1. LAB MEDIA Jove_4351_Otten_Figure1

4.2. After recovery for 5 hours, actin stainings show that myofibrils within small injury sites have recovered and span the width of the somite.  We find that the speed of recovery depends on the size of the damaged tissue with small injuries healing faster than larger ones.  Additional information can be gained by staining injured tissue with an antibody against Xirp1, which is localized along recovering myofibrils within injured muscle cells.

4.2.1. LAB MEDIA JoVE_4351_Otten_Figure2

4.3. At the site of laser injury, indicated by a red bolt, the ablated cell has reduced GFP fluorescence.  

4.3.1. LAB MEDIA JoVE_4351_Otten_Figure4 (Editor, point out the reduction in signal in the right had panel)

4.4. This figure demonstrates that after injury, recovery phase, and antibody staining, the target cell, shown by the white arrow, is recognized based on the pattern of mosaically labeled cells surrounding it, as indicated by yellow arrows.

4.4.1. LAB MEDIA JoVE_4351__Otten_Figure5

4.5. The approach shown here allows one to follow over time, how the laser-mediated injury affects somitic muscle. Cells are recorded live to assess the immediate effects within the first minutes upon laser injury, then timelapse recordings can be performed for any desired time interval, to closely follow how cells rearrange around wounds. In this example of live imaging, the black arrow indicates where the laser injures the somitic muscle at 30 hpf. The ends of a damaged muscle cell are slowly retracting towards the somite boundaries to the left and right of the black arrow.

4.5.1. LAB MEDIA JoVE_4351_Otten_Movie1 (Editor, try zooming in a bit on the area around the arrow)

INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete: http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj 

5. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.

5.1. Author name _Cécile Otten     : This procedure can be combined with other methods such as timelapse microscopy, qRT-PCR, or Western blot to address additional questions with respect to gene or protein expression, or concerning the role of the immune response following organ injury.

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 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.



