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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 yes, please list make and model of your microscope: Nikon SMZ645, Nikon SMZ 1000.
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) N.  

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps As numbered in the script, steps 2.3, 2.4, 3.2, 3.3, 4.2 and 4.3 will benefit viewers the most.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  The most difficult aspect of the procedure is learning the amount of pressure needed to handle and deyolk the embryo, but not rip it. To ensure success, demonstration and practice are needed.
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 better visualize stained, fixed zebrafish embryos at early developmental timepoints. (Intro)
This is accomplished by first staining the zebrafish embryo using whole mount in situ hybridization. (P1, Editor, begin with the panel on the left in P1 and then next to it, bring in the dark, stained panel on the right.)
Next, an  embryo is selected to flat mount and a central incision is made into the yolk with a pair of fine forceps. (P2, Editor, begin with the left panel in P2 and then transition to the right hand panel with the yellow blob separated from the white embryo.)
Then, the lash tools are used to gently scrape and remove the remaining yolk granules. (P3, Editor, transition to the left panel in P3 and bring in the lash tool and ‘scrape’ away the rest of the yellow yolk)
Finally, the embryo is mounted in glycerol on a slide to enable the appropriate imaging of the specimen. (P4, Editor, remove the lash tool, shrink the white embryo, and bring in the rectangle with the square in P4 and place the embryo on the square as shown.)
Ultimately, flat mounting allows better visualization of stained embryos from a dorsal view by removing the yolk and positioning the embryo in a two-dimensional preparation. (P5, Editor, scroll through the panels in P5 from left to right.)
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).   
SEE NEXT PAGE
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Author name Christina: The main advantage of this technique over existing methods, like imaging intact embryos at younger developmental stages, is that flat mounting removes the yolk, allowing the entire embryo to be viewed.   

1.2. Author name Zoe (Yue): This method can help answer key questions in the development field, such as characterizing the domain of the renal progenitor field in an embryo.  

1.3. Author name Amanda: Generally, individuals new to this method will struggle because this technique requires delicate handling of the embryo, and learning the appropriate amount of pressure needed to remove the yolk sac can take time.

1.4. **Author name Christina: Demonstrating the procedure will be myself, Zoe, and Amanda, who are graduate students in the Wingert laboratory.  

1.4.1. Interview style: Author saying the above 

1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Protocol (read by voice talent at JoVE):

2. Dissection and Initial Deyolking of Embryo

2.1. After collecting, fixing, and staining embryos according to the text protocol, select an embryo for flat mounting.

2.1.1. WIDE Talent approaches scope, sits down, and places plate of stained embryos on stage

2.1.2. SCOPE Talent views stained embryos and points to one for flat mounting
2.2. With 1X PBST, transfer the embryo into a plastic or glass Petri dish, then with the dish under a stereomicroscope, use fine forceps to roll the embryo so that a lateral view is obtained, with the head and tail ends visible.

2.2.1. CU/ECU Talent transfers embryo into Petri dish with PBST – have labeled bottle visible

2.2.2. MED Talent places dish under scope [Take 2 best]
2.2.3. SCOPE Talent uses forceps to roll embryo to see lateral view

2.3. Next, use fine forceps to hold the embryo steady, and a second set to make an incision in the yolk at a position centrally located between the head and the tail of the embryo.

2.3.1. SCOPE Talent holds embryo steady and makes an incision in the yolk between the head and tail

2.4. Then with fine forceps, scoop out the yolk from the yolk cell cavity.  Use 1X PBST to rinse stray yolk from the embryo.

2.4.1. SCOPE Talent scoops out the yolk [Take 2 best]
2.4.2. CU Talent adds PBST to dish to rinse stray yolk from embryo [Use Take 3 (long) of embryo]
3. Fine Deyolking of the Embryo

3.1. Using one to two drops of 1X PBS, transfer the embryo to a flat glass slide.

3.1.1. SCOPE/ECU Talent takes up the embryo in the pipette

3.1.2. ECU Talent transfers it to a glass slide
3.2. Drag the embryo to the edge of the buffer so that it remains in a flat position against the glass slide.

3.2.1. SCOPE ECU: Talent drags embryo to edge of buffer so that it remains in flat position against slide

3.3. While anchoring the embryo, use a lash tool to gently scrape the ventral surface to remove yolk granules (TEXT: take care to not rip embryo).

3.3.1. SCOPE Talent anchors embryo and uses a lash tool to gently scrape the ventral surface
3.4. If the PBST solution becomes cluttered with excess yolk or begins to evaporate, add 1-2 fresh drops and drag the embryo into this fresh buffer.

3.4.1. ECU MED/CU: Talent adds fresh PBST
3.4.2. SCOPE ECU: Talent drags embryo into fresh buffer

3.5. After the yolk has been satisfactorily removed, gently transfer the embryo back into a Petri dish of PBST for a final rinse.  Then transfer the embryo into a Petri dish containing 100% glycerol and incubate for 5 minutes.
3.5.1. SCOPE/ECU Talent pipettes up the embryo

3.5.2. ECU MED/CU: Talent transfers embryo into dish for final rinse

3.5.3. ECU Talent transfers embryo into glycerol  

4. Mounting Embryo on a Glass Slide
4.1. To mount the embryo on a glass slide, transfer it to a clean glass slide in 1-2 drops of 100% glycerol and position it with the ventral, yolk side facing the glass slide.

4.1.1. ECU Talent transfers embryo to glass slide [Use 2nd attempt of Take 2]
4.1.2. SCOPE Talent positions embryo with ventral yolk side facing glass slide

4.2. Using a lash tool, drag the embryo to the edge of the glycerol drop so that it remains in a flat position against the slide.  If the embryonic axis is curved, use the fine forceps to gently make small incisions in the remaining yolk to relieve tension so that it can be positioned flat on the slide.

4.2.1. SCOPE Talent drags embryo to the edge of glycerol drop

4.2.2. SCOPE Talent uses forceps to gently make small incisions in yolk to relieve tension

4.3. Place small divots of modeling clay on the four corners of an 18 x 18 glass coverslip.  Slowly place the coverslip on the embryo, angling the coverslip in order to minimize air bubbles in the glycerol.

4.3.1. CU/ECU Talent places small divots of clay on four corners of glass coverslip [Take 3 best]
4.3.2. ECU Talent slowly places coverslip on embryo, minimizing air bubbles

4.4. Finally, add an additional drop of 100% glycerol to the side of the coverslip to fill the space between the glass and to eliminate drifting.  Use a stereo- or compound microscope to image.

4.4.1. ECU Talent add additional drop of glycerol to side of coverslip to fill space

4.4.2. MED OVER SHOULDER Talent at scope imaging embryo that’s on the computer screen
5. Results: In situ Hybridization of Flat-mounted Embryos
5.1. Shown here, a combination of probes was used along with two-color WISH to label developing renal progenitors that give rise to the kidney, and the embryos were flat-mounted.  In early somite stages, renal progenitors are demarcated in a U-shaped pattern by their expression of pax2a transcripts surrounding the paraxial mesoderm that concomitantly expresses delta C, shown in red. 

5.1.1. LAB MEDIA Figure 4B, left column, Editor, begin without the renal progenitors text in  the 1 somite panel and add it in with the VO, renal progenitors are demarcated in a U-shaped…
5.2. When delta C was colabeled with krox20, a rostral subdomain of the renal progenitors was revealed that expresses delta C.
5.2.1. LAB MEDIA Figure 4B, Editor, bring in the right column next to left column

5.3. Analyzing expression of pax2a, slc4a4, slc12a3, and smyhc1 at the 14 somite stage enables mapping of the entire renal progenitor domain with pax2a, and revealed that a subset of cells in the rostral subdomain expressed slc4a4a that did not overlap with the caudal subdomain of renal progenitors that expressed slc12a3.  

5.3.1. LAB MEDIA Figure 4C, Editor, point out the middle panel with the VO, a subset of cells in the rostral subdomain expressed slc4a4a…
5.4. In this figure, embryos with mutations in the retinaldehyde dehydrogenase 2 gene, required for the biosynthesis of retinoic acid, or embryos treated with DEAB, an aldh inhibitor, developed with reduced or abrogated expression, respectively, of wt1a, demonstrating that two-color WISH with the flat mount preparation is valuable for the study of cellular domains during organogenesis in zebrafish with genetic mutations, or when chemically exposed to small molecules.

5.4.1. LAB MEDIA Figure 5, Editor, point out the nls and lib rows with the VO ‘embryos with mutations…’ and then point out the DEAB row with the VO ‘or embryos treated with DEAB…’ 

6. Conclusion (said by authors on camera)
6.1. Author name Amanda: Once mastered, this technique can be done in 10-15 minutes if it is performed properly.

6.2. Author name Zoe: Following this procedure, other methods like imaging can be performed to answer additional questions like where the boundaries of the kidney segments are located.
6.3. Author name Christina: After watching this video, you should have a good understanding of how to flat mount a zebrafish stained embryo in order to better visualize the desired structures by the removal of the yolk.
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, 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:

51604_Cheng_Figure4B leftcolumn.tiff

51604_Cheng_Figure4B rightcolumn.tiff

51604_Cheng_Figure4B both columns.tiff

51604_Cheng_Figure4C.tiff

51604_Cheng_Figure5.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.
( 2011, Journal of Visualized Experiments


