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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___Y______  

Can you record movies/images using your own microscope camera? (Y/N)____Y_____  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: 
B.   Software Usage: 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 individual steps using the step numbers listed in this document. (Please do not list entire sections.) _2.1., 2.2., 2.3., 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 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___________________________
E.  Will the filming need to take place in multiple locations? (Y/N) ___N____ If yes, how far apart are the locations? ___________________________________________________

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this procedure is to demonstrate the use of a 3D-printed template for zebrafish embryos arraying into multiwell plates, to replace the traditional laborious manual pick-and-place procedure. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Sijie Lin: This method can significantly speed up the zebrafish embryos arraying procedure and make zebrafish truly amenable for high-throughput screening [1-MED].
1.1.1. Sijie speaks towards the camera, interview style.
1.2. Sijie Lin: The main advantage of this technique is the use of a 3D-printed template to pre-array zebrafish embryos into a 96 or 384 well matrix, to facilitate a highly efficient plate preparation process [1-MED].
1.2.1. Sijie speaks towards the camera, interview style.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Tianyu Yu:  We first had the idea for this method when performing toxicity screening of nanoparticles by manually picking-and-placing individual embryos into each well of a multiwell plate, and wanted to increase efficiency [1-MED].

1.3.1. Tianyu speaks towards the camera, interview style.

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. ** Sijie Lin: In addition to Tianyu, fellow graduate student from my laboratory, Yue Jiang, will be demonstrating this procedure [1-MED]/[2-MED]. 

1.4.1. Sijie speaks towards the camera, interview style.  Editors, please use 1.4.1 as the audio and 1.4.2 as the visual.
1.4.2. Yue Jiang looks up from workbench or desk or microscope and acknowledges the camera.

Authors, step 1.3 was edited to fit the 30 word maximum for the introductory statements.

Protocol: (read by voice talent at JoVE)
2. Design/Fabricate an Arraying Template and Zebrafish Embryo Spawning
Authors, we find that sections of less than 3, ~3 line points results in a choppy video.  For this reason, these two sections were combined. 
2.1. Begin this procedure with design of the arraying template with a 12 by 8, 96-well layout that fits a standard 96-well plate as detailed in the text protocol [1-MED-over the shoulder].  
2.1.1. Talent works at the computer to design the arraying template.
2.2. Use a 3D-printer with 0.1 millimeter precision to print the template.  Some key components of the template are the entrapment chamber… the entrapment well… the vacuum chamber… and the air in/outlet [2-CU-TXT].  
2.2.1. 3D-printer as the template as talent displays it to the camera.  Talent points out the entrapment chamber, the entrapment well, the vacuum chamber, and the air in/outlet.  TEXT Overlay: See text for more information  
2.3. To perform the zebrafish embryo spawning, first separate males and females by a clear plastic divider [1-MED-over the shoulder].  Then, place two pairs of male and female fish per mating box one day prior to spawning [2-CU].  On the day of spawning, take off the dividers in the morning to mix male and female fish [3-MED].    
2.3.1. Clear plastic divider as talent inserts it to separate the males and females. The talent inserts a clear plastic divider in the mating box (Author Comment: The actual action for this step was “the talent inserts a clear plastic divider in the mating box”, and then followed by adding males and females into each side of the mating box (which is 2.3.2).)
2.3.2. Mating boxes as talent places two pairs of male and female fish per mating box.
2.3.3. Talent approaches the box and takes off the dividers.
2.4. Remove the male and female fish and collect zebrafish embryos using a fine-mesh strainer [1-CU].  Wash the embryos with 250 milliliters of egg water [2-MED-over the shoulder].
2.4.1. Tank as talent removes the fish and Talent collects the embryos using a fine-mesh strainer. (Author Comment: The action we shot did not involve removing the fish, only collecting the embryos.)
2.4.2. Talent washes the embryos with 250 mL of egg water.
2.5. Transfer the collected embryos to petri dishes with Holtfreter’s solution [1-CU-TXT].  Remove the dead and unfertilized embryos using a stereomicroscope [2-LM]/[3-MED].  
2.5.1. Talent transfers the collected embryos to petri dishes with Holtfreter’s solution.  TEXT Overlay: See text for Holtfreter’s solution
2.5.2. 57892_2.5.2_Stereomicroscope movie: Authors, please provide a stereomicroscope movie of removing the dead and unfertilized eggs right after fertilization and name the file as listed here. 
2.5.3. Multiple shots as talent looks down into the Stereomicroscope to remove the dead and unfertilized embryos.  Editors, please use this footage instead of 2.5.2 and 2.6.2 if there is a problem obtaining this lab media.
2.6. Place the embryos in a 28.5 degree Celsius incubator [1-MED-over the shoulder].  At 4 hours post fertilization, observe the embryos and remove any dead and unhealthy embryos.  The embryos are now ready for the next step [2-LM].
2.6.1. Talent places the embryos in a 28.5 degrees Celsius incubator.
2.6.2. 57892_2.6.2_Stereomicroscope movie: Authors, please provide a stereomicroscope movie of removing the dead and unfertilized eggs at 4 hours post fertilization and name the file as listed here.  Editors, please use this footage instead of 2.5.2 and 2.6.2 if there is a problem obtaining this lab media.
3. Arraying Zebrafish Embryos into a 96-well plate

3.1. Wash the template 2 to 3 times with 500 milliliters of deionized water before putting it into the drying oven for 5 minutes [1-MED-over the shoulder].  Then, tape the bottom chamber with a piece of sealing film [2-CU].  
3.1.1. Talent washes the template with 500 milliliters of deionized water.
3.1.2. Template as talent tapes the bottom of it with a piece of sealing film.
3.2. Connect a vacuum pump through the air outlet at the bottom of the template to generate negative pressure in the chamber sealed by the sealing film [1-MED-over the shoulder].  Using a plastic transfer pipette, place approximately 150 embryos into the template [2-CU].   
3.2.1. Template as talent connects a vacuum pump through the air outlet at the bottom of the template.
3.2.2. Template as talent uses transfer pipette to place approximately 150 embryos there.
3.3. Shake the entire template horizontally until each well has one embryo entrapped [1-CU].
3.3.1. Template as talent shakes it horizontally until each well has one embryo entrapped.  
3.4. Tianyu Yu: In this step, it is critical to check and make sure that every entrapment well gets one embryo.  If the Holtfreter’s buffer was running low, one could add additional buffer while shaking the template [1-MED].
3.4.1. Tianyu speaks towards the camera, interview style.
3.5. Discard extra Holtfreter’s Solution and embryos that are not entrapped in the wells [1-MED-over the shoulder].  Turn off and disconnect the vacuum pump [2-MED]. [1-MED-over the shoulder]
3.5.1. Talent discards the extra solution.
3.5.2. Talent turns off and disconnects the vacuum pump. (Author Comment: We did not record this step. But the previous 3.5.1. take might have incorporated switching off the vacuum pump.) (Editor: I’ve omitted the shot completely and incorporated this VO into the shot for 3.5.1 – hopefully the shot includes the vacuum pump. If the shot isn’t long enough, this step can be reduced to a text overlay)
3.6. Place a standard 96-well plate upside down against the template and rotate both at the same time [1-CU].  Tap the bottom of the template, or connect the air outlet to a compressed-gas-dusting-can, to transfer all trapped embryos from the template to the 96-well plate [2-MED-over the shoulder-TXT].  
3.6.1. Template as talent places a standard 96-well plate upside down against it and rotates both at the same time.
3.6.2. Talent connects the air outlet to a compressed gas dusting can to transfer all trapped embryos from the template to the 96-well plate.  TEXT: Repeat for additional multi-well plates
3.7. Finally, remove the sealing film and wash the template 3 times from top to bottom with 500 milliliters of deionized water for future use [1-CU].
3.7.1. Template as talent removes the sealing film and washes the template with water from a labeled container.
4. Results: Representative Microscopic Images of Embryos after Transferred to 96-well Plate
4.1. Shown here is the partial image of a 96-well plate arrayed by the template [1-LM].  Conversely, this image shows the partial image of a 96-well plate arrayed manually [2-LM]. 
4.1.1. 57892_Lin_Figure4A – Authors, please provide a version of Figure 4A alone without the “A” label, in the preferred format.  Editors, for reference, this requested figure is “A” from figure 4 in the manuscript.
4.1.2. 57892_Lin_Figure4B – Authors, please provide a version of Figure 4B alone without the “B” label, in the preferred format.  Editors, for reference, this requested figure is “B” from figure 4 in the manuscript.
4.2. The overall health status of the embryos after being plated by manual… [1-LM] and arraying template methods is displayed here [2-LM].  

4.2.1. Figure 5_032618.jpg - Editors, please highlight the “Manual” labels.
4.2.2. Figure 5_032618.jpg - Editors, please highlight the “Template” labels.
4.3. Based on the hatching… [1-LM], survival… [2-LM] and malformation rates of the embryos [3-LM], no significant effects on the overall health of the embryos were observed in either case [4-LM]. 
4.3.1. Figure 5_032618.jpg - Editors, please highlight the blue bars and the blue box in the legend that says “hatching rate,” as well as the label itself.
4.3.2. Figure 5_032618.jpg - Editors, please highlight the gray bars and the gray box in the legend that says “Survival Rate,” as well as the label itself.
4.3.3. Figure 5_032618.jpg - Editors, please highlight the yellow bar and the yellow box in the legend that says “Malformation Rate,” as well as the label itself.
4.3.4. Figure 5_032618.jpg - Editors, please remove the highlighting.
5. Conclusion (said by authors on camera)
5.1. Tianyu Yu: Once mastered, this technique can prepare one 96- or 384-well plate in just 2 to 3 minutes if it is performed properly [1-MED].
5.1.1. Tianyu speaks towards camera, interview style.
5.2. Yue Jiang: After its development, this technique paved the way for researchers to take full advantage of the unique features of this model organism and truly achieve in vivo high throughput screening [1-MED].
5.2.1. Yue speaks towards camera, interview style.
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.
LAB MEDIA (LM):

57892_2.5.2_Stereomicroscope movie: Authors, please provide a stereomicroscope movie of removing the dead and unfertilized eggs right after fertilization and name the file as listed here. 
57892_2.6.2_Stereomicroscope movie: Authors, please provide a stereomicroscope movie of removing the dead and unfertilized eggs at 4 hours post fertilization and name the file as listed here.
57892_Lin_Figure4A – Authors, please provide a version of Figure 4A alone without the “A” label, in the preferred format. 
57892_Lin_Figure4B – Authors, please provide a version of Figure 4B alone without the “B” label, in the preferred format.  
Figure 5_032618.jpg
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 are included in the email accompanying the finalized script.
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