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Title:   Analysis of Embryonic and Larval Zebrafish Skeletal Myofibers from Dissociated Preparations
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)?  _____N_____

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

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps_
2.1, 2.2, 2.4, 2.5, 2.7, 2.8_____
D.  What is the single most difficult aspect of this procedure?  2.5-digesting the embryos  
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  efficiently isolate skeletal muscle fibers from embryonic and larval zebrafish (Intro).
This is accomplished by first preparing poly-L-lysine coated coverslips  (P1, Editor, use panel C here - crop out the round plate on the left then turn the multi-well plate 90 degrees clockwise (will ask authors to provide an alternate image)).
Next, 1-4 days post fertilization zebrafish embryos are dissociated (P2, Editor, transition to panel A showing the zebrafish, then transition to panel B).
Then, myofibers isolated from the dissociated embryos are plated on the poly-l-lysine coverslips P3, Editor, use the full panel C here).
Finally, the myofibers are fixed, stained and imaged for analysis of muscle proteins (P4, Editor, use panel D here).

Ultimately results can be obtained that show subcellular localization of muscle proteins through immunofluorescence microscopy (P5, Editor, use Figure 2, panels A and B 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.   
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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 Ann Davidson_: The main advantage of this technique over existing methods, like whole embryo analysis, is that it allows for the study of single muscle fiber morphology and physiology in greater detail. 

1.2) Author name  Eric Horstick: This method can help answer key questions in the muscle  field, such as those that pertain to subcellular protein localization and it can be combined with live cell calcium imaging.  

1.3) Author name:  James Dowling: The implications of this technique extend toward validation of zebrafish models of muscle disease because it can be used to visualize pathogenemonic structural abnormalities associated with human disease.  It can also be used to help identify new aspects of muscle disease pathogenesis.  

1.4) Author name Xingli Li_: Though this method can provide insight into muscle structure and function, it can also be applied to other settings, such as human skeletal muscle diseases.

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. Dissociation of Zebrafish Embryos and Plating of Myofibers
2.1. To get ready for the dissociation of zebrafish embryos, prepare coverslips by cutting and placing Parafilm on the bottom of a 60 mm Petri dish.  Then place glass coverslips onto the Parafilm and pipette 50-200 ul of poly-L-lysine solution onto each coverslip.

2.1.1. WIDE Talent at bench reaches for Parafilm
2.1.2. CU Talent finishes cutting a piece of Parafilm and places it in the bottom of petri dish

2.1.3. CU Talent places coverslips on the Parafilm
2.1.4. CU Talent pipettes poly-L-lysine from labeled container onto coverslips

2.2. Incubate the coverslips at 37oC for at least one hour before removing the poly-L-lysine solution and washing them twice with 100 ul of PBS.  Allow the coverslips to dry, then store them in a covered dish.
2.2.1. WIDE Talent places coverslips at 37(C

2.2.2. CU Talent finishes removing poly-l-lysine then adds PBS 

2.3. For embryo dissociation, transfer 10-20, 3 day post fertilization, zebrafish embryos into a standard 1.5 ml centrifuge tube and remove as much excess fish water as possible (TEXT: remove chorion if necessary).
2.3.1. CU Talent pipettes embryos up from plate
2.3.2. ECU Talent pipettes embryos into microtube then removes as much water as possible
2.4. Pipette 900 ul of CO2 independent medium into the tube, then add 100 ul of 3.125 mg/ml collagenase II or IV solution to begin dissociation.  Rotate the embryos on an orbital shaker at room temperature and every 30 minutes, use a P1000 pipetteman to triturate the sample.
2.4.1. CU Talent pipettes 900 ul of CO2 independent medium into the tube
2.4.2. CU Talent adds collagenase into tube
2.4.3. MED Talent places embryos on orbital shaker and turns on
2.4.4. CU Talent pipettes sample with P1000
2.5. To prevent over digestion, when no whole embryos are visible, yet solid pieces are present, stop the reaction by pelleting the samples at 0.8 to 2.3 x g for 3 - 5 minutes. Remove the supernatant and wash 2x with CO2 independent medium.  
2.5.1. CU/ECU Talent holds tube up to camera (after inverting to resuspend sample) - show side of tube and solid pieces but no whole embryos inside
2.5.2. MED Talent places samples in centrifuge and turns on

2.5.3. CU Talent removes supernatant and adds fresh media and resuspends pellet
2.5.4. CU Talent adds CO2 independent medium

2.6. Pass the suspension through a 70 um filter to remove debris.  
2.6.1. CU Talent adds fresh medium to clean pellet and resuspends
2.6.2 2.6.1
MED/CU Talent passes sample through filter
2.7. Add ~50-100 ul of myofiber suspension to each poly-L-lysine coated coverslip.  Allow the myofibers to settle for an hour at room temperature. 
2.7.1. CU Talent pipettes myofiber suspension onto coverslips
2.7.2. MED Talent covers plate and walks away
3. Mounting Coverslips

3.1. After fixing and immunolabeling the myofibers according to the text protocol, mount the coverslips by first applying 1-2 drops of anti-fade reagent to a slide.
3.1.1. MED/CU Talent sets fixed and stained samples down on bench

3.1.2. CU Talent adds drips of anti-fade reagent to a slide
3.2. Use forceps to carefully pick up a coverslip, invert it and place it on the drops of anti-fade reagent on the microscope slide.  Next, lay 1-2 tissues on a hard solid surface and quickly invert the slide onto the tissues.
3.2.1. CU Talent uses forceps to pick up a coverslip and inverts it and places it on the drop of anti-fade reagent on slide

3.2.2. CU Talent quickly inverts slide onto tissues on hard surface
3.3. Apply light pressure to the corners of the slide to remove excess anti-fade reagent and form a tight seal between the slide and coverslip.
3.3.1. CU Talent applies light pressure to the corners of the slide

3.4. Allow the slides to dry for 5-10 minutes at room temperature before imaging, or store at 40C.
3.4.1. MED/CU Talent covers slides to allow them to dry in dark
4. Representative Myofiber Imaging Results-(second to last section) 
4.1. Shown here, myofibers immunofluorescently labeled against the ryanodine receptor and α-actinin reveal the triad and the Z-band, respectively. We have utilized isolated myofibers in previous studies to determine subcellular localization of muscle proteins, to study the localization of chimerically expressed transgenes, and to define specific myofiber parameters, including size.
4.1.1. LAB MEDIA Figure 2, Editor, for the “triad”, point out the zoomed in box on the bottom right of the RYR panel and for the “Z-band”, point out the bottom right box in the (-actinin panel
4.2. This figure demonstrates normal caffeine induced calcium release in myofibers expressing the pSKM:GCaMP3 construct.  The technique, as outlined in the text protocol, can be used to interrogate the excitation-contraction coupling apparatus via live imaging.
4.2.1. LAB MEDIA Figure 3
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/index/Details.stp?ID=1597
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  Ann Davidson_: While attempting this procedure, it’s important to remember to monitor digestion to prevent overdigestion.

5.2 Author name Eric Horstick________: Following this procedure, other methods like live calcium imaging can be performed in order to answer additional questions like, “are there defects in excitation-contraction?”.

5.3 Author name __Jim Dowling______: After its development, this technique paved the way for researchers in the field of ___muscle disease research to explore validation studies of newly identified muscle disease genes and determine novel aspects of muscle disease pathogenesis.

5.4 Author name _Xingli Li________: After watching this video, you should have a good understanding of how to isolate individual myofibers from zebrafish embyos/larvae.

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.
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