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A. Microscopy: Does your protocol require JoVE to film through your microscope? Maybe. There are some microscopic aspects, but we also have a camera if needed. 
B. Does your protocol include software usage? N
C. Which steps of your protocol will viewers benefit most from having filmed? 2.2., 2.3., 3.3., 3.8., 3.9.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success?  
3.8. During the injection of the embryo, it can be difficult to keep the trophoblast from collapsing, to prevent this, use HQ injection needles, and make sure the initial set up is done properly, especially the z-axis. (all of 4)
E. Will the filming need to take place in multiple locations? N
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 modified procedure is to increase chimeric production without incurring additional costs or long training periods. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Gregory J. Scott: This method can help laboratories become more efficient in the generation of chimeric mice, especially in cases in which the embryonic stem cells are less than optimal.
1.2. Gregory J. Scott: The main advantage of this technique is that it requires no additional equipment and no specialized training to increase chimera production. 
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Gregory J. Scott: Demonstrating the procedure will be Thomas Hagler, a biologist and grad student in the core. 

1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee at NIH/NIEHS.
Protocol: (read by voice talent at JoVE)
2. Embryo Collection
2.1. To harvest the embryos, blot the uterus on a lab tissue to remove the excess blood [1-WIDE-TXT] and place the organ in a new 60-mm dish containing 0.5 mL of blast collection medium under a low magnification dissecting microscope [2-MED].
2.1.1. Few seconds Talent blotting uterus (TEXT: See text for uterus harvest details)
2.1.2. Talent placing uterus into dish under microscope
2.2. Using dissecting forceps to carefully and gently hold the uterus near the oviduct, insert a 25-gauge needle attached to a 10-mL syringe containing 10 mL of blast collection medium into the center of the uterus just beyond the tips of the forceps in as parallel a plane as possible [1-LM].
2.2.1. *To be provided by Authors: uterus being grasped, then needle being inserted into center of uterus 

2.3. Apply pressure to the forceps to secure the needle within the uterus and gently flush approximately 1 mL of medium through the uterine horn [1-LM-TXT].

2.3.1. *To be provided by Authors: pressure being applied to forceps/needle being secured, then few seconds medium being flushed through uterine (TEXT: Caution: Too much pressure will result in uncontrollable medium stream/medium will escape dish)
2.4. When all of the blastocysts have been expelled, assemble the mouth pipette apparatus [1-MED-TXT] and use the mouth pipette to transfer the individual embryos into single drops of blast collection medium in a second 60-mm dish [2-LM].

2.4.1. Talent assembling mouth pipette (TEXT: See text for mouth pipette assembly details)

2.4.2. *To be provided by Authors: blastocyst(s) being collected by mouth pipette (TEXT: Collect blastocysts in grid pattern across dish)
2.5. Then wash each embryo in a second drop of blast collection medium [1-CU] and transfer the embryos into a 4 well dish until their injection [2-MED].
2.5.1. Blastocyst being moved into second drop with first drop visible in frame
2.5.2. Talent adding embryo(s) to dish
3. Embryo Injection and Transfer
3.1. To begin, use a microinjector to apply vacuum to the injection needle [1-WIDE-TXT] and place the dish of ES cells under an injection microscope [2-MED-TXT].

3.1.1. Talent applying vacuum to injection needle (TEXT: Use air or oil microinjector)

3.1.2. Talent placing dish under injection microscope 

3.2. “It is essential to the success of the injection to take the time to properly set up the injection microscope, including loading the appropriate volume of fluid into the needle and correctly aligning the Z-axis.” [1-MED-interivew style]
3.2.1. Gregory J. Scott, speaking the above interview style (looking just off-camera)
3.3. Keeping as little space between the cells as possible, draw in smoothly-surfaced, small-to-medium-sized embryonic stem cells without obvious defects from the dish of embryos [1-LM].

3.3.1. *To be provided by Authors: Cell(s) being drawn into needle 

3.4. After collecting at least 15 cells, position an embryo near the opening of the holder [1-MED] [2-LM].
3.4.1. Talent attaching holding pipette tip to microinjector 
3.4.2. *To be provided by Authors: Embryo being positioned near opening of holder

3.5. Apply vacuum to secure the embryo to the holder and move the holding pipette up or down to adjust the z-axis until the embryo is just touching the slide [1-LM].
3.5.1. *To be provided by Authors: Vacuum being applied/embryo being secured, the pipette being moved to adjust z-axies until embryo is just touching slide

3.6. Fine focus on the zona pellucida and adjust the z-axis of the injection needle until the embryonic cells near the tip of the needle are in focus [1-LM].

3.6.1. *To be provided by Authors: Zona pellucida being focused on, then z-axis being adjusted until cells near tip of needle are in focus

3.7. Use the injection needle to gently roll the blastocyst until the inner cell mass is in the appropriate position for injection [1-LM-TXT].

3.7.1. *To be provided by Authors: Embryo being pushed into position (TEXT: i.e., push embryo top or bottom)
3.8. Using a firm but controlled push, insert the injection needle through the zona pellucida into the inner cell mass and apply a slight pressure to the microinjector of the injection needle to help keep the blastocoel from collapsing [1-LM-TXT].
3.8.1.  *To be provided by Authors: Needle being inserted, then pressure being appled to keep blastocoel from collapsing (TEXT: i.e., inject into ICM or trophoblast)
3.9. Once the needle has penetrated the blastocoel, apply pressure to the microinjector to transfer all of the embryonic stem cells into embryo, pausing briefly as the bevel of the needle starts to exit the embryo to allow the pressure in the embryo to return to normal while still retaining the cells [1-LM-TXT].

3.9.1. *To be provided by Authors: Shot of needle within blastocoel, then pressure being applied/stem cells being transferred to blastocoel, then needle exiting/pausing (TEXT: Repeat for each blastocyst)
3.10. When all of the blastocysts have been injected, use a non-surgical embryo transfer device to deliver the embryos to embryonic stage 2.5 Swiss Webster mice according to the manufacturer’s instructions [1-CU-TXT] and house the mice individually after each transfer through delivery and subsequent weaning [2-MED].
3.10.1.  Embryo(s) being injected into one mouse (TEXT: No anesthesia/post-op care required)

3.10.2.  Talent placing mouse into cage
4. Results: Representative Post-Embryonic Stem (ES) Cell Transfer Pregnancy, Survival, and Chimersim Rates
4.1. In this representative experiment, the pregnancy rates were unaltered between the trans-inner cell mass-injected [1-LM] and control, traditionally-injected groups [2-LM] and an equal number of pups survived to weaning from each group [3-LM].
4.1.1. figure 3 (2).png: please add/indicate TICM data bar
4.1.2. figure 3 (2).png: please add/indicate traditional data bar

4.1.3. figure 4.png: please add/indicate bracket and P=0.05 text
4.2. Notably, while the number of mice at weaning remained unchanged, a significantly higher number of pups from the trans-inner cell mass-injected group displayed coat color chimerism compared to the control-injected group [1-LM].
4.2.1. Figure 5.png: please add/indicate bracket and P=0.005 text
5. Conclusion (said by authors on camera):
(Editor: I’m not sure who gave 5.2 – 5.5. I assumed it was Greg, but this may not be the case)
5.1. Gregory J. Scott: The best part of this technique is that it only requires a simple change in the orientation of the embryo to facilitate the generation of more chimeras.
5.2. Gregory J. Scott: Proper set up each time is essential. If the microscope is not set up properly, the experiment will work not well.
5.3. Gregory J. Scott: If you are new to embryo injections, repetition is the only way to learn.
5.4. Gregory J. Scott: For beginners, the most difficult part tends to be the embryo handling but being able to move embryos from one dish to another, efficiently and without loss, is crucial to the success of the experiment.

5.5. Gregory J. Scott: After watching this video, you should have a good understanding of how a simple change to a standard injection technique can help you become more efficient at chimera production.   
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:

0123_ Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

0123_ 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.  
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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 in the email accompanying the finalized script.
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