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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  Yes (to be clear, I don’t need to film it when I do the experiment, but the movie would benefit from video through the microscope)
Can you record movies/images using your own microscope camera? (Y/N) No
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.
To inject the eggs, we will be using my Leica M165 FC dissecting microscope and it does have a camera port. I do have a Leica DFC450 C camera on this microscope, but I don’t have software that can collect videos from the camera. (just the Leica image capture software).
  You might also want to film the needle touching the spinning surface of the beveler through a microscope (it is quite small).  I have a Meiji EMZ-TR dissecting scope that I use to see the tip of the needle touch the beveler.  This microscope has a camera port as well.
2. Does your protocol include software usage? (Y/N) Yes
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot.
Steps 2.1, 3.3, 3.4, 4.2, 4.5, 4.8
4. 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. 
Because needles clog easily, you typically circle back and forth between setting the balance (4.5) and injecting (4.9). If the needle clogs, you need to re-set the balance and inject again. (or possibly get a new needle and start over with step 4.2)
5. Will the filming need to take place in multiple locations? (Y/N) No, it can all happen in my lab.  The beveler and the injection location are on different tables, but in the same room.

Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera)

1.1. Samantha Barry: This technique serves as a foundational method for experiments designed to assay the embryonic or larval development of the cricket [1].

1.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.2. Samantha Barry: The main advantage of this technique is that it is flexible and will support several types of experimental approaches, such as those utilizing RNA interference or genomic manipulation [1].

1.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

Introduction of Demonstrator: (Said by you on camera)

1.3. Samantha Barry: Demonstrating the procedure will be Hadley Wilson Horch, the Principle Investigator in the laboratory [1] [2]. 

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.





Section - Protocol
[bookmark: _GoBack]Videographer: Author’s dissecting microscope has a camera port, and the author has a CCD camera that outputs to a computer but has only used it to collect stills. Please film the described action either through the camera port or using a scope kit.
2. Making Needles for Injection
2.1. To begin this procedure, wet the spinning grinder plane of the beveler with dripping water [1-TXT]. Place the pulled needle into the beveler and turn it to a 20 degree angle [2]. Lower the needle until it just touches the grinding plate, and bevel it for 2 – 3 minutes [3].
2.1.1. MED: Talent approaches the work area and wets the spinning grinder plane of the beveler with dipping water. TEXT: Use either reverse osmosis or diethylpyrocarbonate-treated distilled water.
2.1.2. CU: Talent palaces the needled into the beveler and turns it.
2.1.3. SCOPE: Close up of the needle as it touches the grinding plate.
2.2. Assess the bevel by placing the beveled needle on double-stick tape that has been adhered to a glass microscope slide [1]. Place the slide on the stage of a compound microscope equipped with a camera and image acquisition software [2]. Acquire an image of the needle using a 20x objective [3] [4].
2.2.1. CU: Talent places the needle on double-stick tape that has been adhered to a glass microscope slide.
2.2.2. MED: Talent places the slides on the stage of a compound microscope.
2.2.3. MED: Talent acquires and image of the needle.
2.2.4. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2C.Show this image along with 2.2.3, either as a side-by-side or as an inlay. This image will also be shown in the next step, so hold it in the same spot.
2.3. Use the imaging software to measure the interior lumen diameter of the needle just proximal to the beveled opening [1-TXT] [2]. Discard any needles with an opening smaller than 8 micrometers or larger than 12 micrometers [3].
2.3.1. MED: Talent uses the imaging software to measure the lumen diameter of the needle. TEXT: Optimal size: 10 µm ± 2 µm.
2.3.2. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2C. Show this image along with 2.2.3, either as a side-by-side or as an inlay
2.3.3. MED: Talent discards some needles.

3. Egg Collection and Preparation
3.1. First, make 40 milliliters of 1 percent agarose in water [1] and pour it into a 10 centimeter Petri dish [2]. Place an egg-well stamp on the surface of the agarose before it solidifies [3].
3.1.1. MED: Talent prepares 1% agarose in water. (Author Comment: We did an A and B step. A shows the talent adding the powdered agarose to the water, and B shows the talent putting the bottle into the microwave to heat and dissolve the agarose) (Editor: If possible, show both shots. However, if the VO is too short, the B shot should be sufficient here)
3.1.2. MED: Talent pours the agarose into a Petri dish.
3.1.3. MED: Talent places the egg-well stamp on the surface of the agarose.
3.2. Once the agarose is solidified, remove the stamp to reveal the wells [1]. Next, fill the agarose well plate with HBS containing 1 percent penicillin-streptomycin [2]. Place the lid on the dish [3], wrap it in parafilm [4], and store it at 4 degrees Celsius [5].
3.2.1. CU: Talent removes the stamp and reveals the wells.
3.2.2. MED: Talent fills the agarose plate with HBS containing penicillin-streptomycin.
3.2.3. MED: Talent places the lid on the dish.
3.2.4. CU: Talent wraps the dish in parafilm.
3.2.5. MED: Talent places the dish into a refrigerator.
3.3. After this, fill a 35 millimeter Petri dish with white playground sand to make an egg collection dish for the crickets to lay eggs in [1]. Cover the egg dish with a square of paper towel cut to approximately 7 centimeters by 7 centimeters [2]. Fill with tap water through the paper towel [3].
3.3.1. MED: Talent fills a Petri dish with white playground sand.
3.3.2. CU: Talent covers the egg dish with a square of paper towel.
3.3.3. MED: Talent fills the dish with tap water through the paper towel.
3.4. Then, tilt the Petri dish and gently squeeze the top to remove excess water [1]. Tuck the corners of the paper towel square under the dish [2] and place the egg dish in an inverted lid, which will help keep the paper towel in pace [3]. Place the egg dish into the cricket bin, and allow the adult females to oviposit eggs for 1 – 2 hours [4].
3.4.1. CU: Talent tilts the Petri dish and gently squeezes the top to remove excess water.
3.4.2. CU: Talent tucks the corners of the paper towel under the dish.
3.4.3. MED: Talent places the egg dish into an inverted lid.
3.4.4. MED: Talent places the egg dish into the cricket bin.
3.5. Meanwhile, allow the agarose dish to warm to room temperature in preparation for holding the eggs for injection [1]. When ready, remove the egg collection dish – now containing freshly laid eggs – from the cricket bin [2]. 
3.5.1. MED: Talent retrieves the agarose dish from the refrigerator and sets it down on a lab bench to warm to room temperature. 
3.5.2. MED: Talent removes the egg collection dish from the cricket bin.
3.6. Remove the paper towel [1] and place a strainer with a pore size between 0.5 and 1 millimeters over a beaker [2-TXT]. Rinse the contents of the egg-laying dish into the strainer under gently running tap water [3]. The sand grains will fall through the strainer mesh into the beaker below [4], while the cricket eggs remain in the strainer basket [5].
3.6.1. MED: Talent removes the paper towel from the egg dish.
3.6.2. MED: Talent places a strainer over a beaker. TEXT: Beaker ≥ 500 mL.
3.6.3. MED: Talent rinses the contents of the egg-laying dish into the strainer under gently running water.
3.6.4. CU: Close up of the straining process, showing the eggs remaining in the strainer or the sand falling into the water below. Showing either will reinforce the point.
3.6.5. [Added Shot]: Close up of the rinsed eggs in the strainer. (Author Comment: The second take is better than the first)
3.7. Fill a container with reverse osmosis water [1] and place it in a tray [2]. Invert the strainer over the container and tap it against the dish to dislodge the eggs into the water [3]. The eggs will sink to the bottom of the container [4].
3.7.1. MED: Talent fills a container with reverse osmosis water.
3.7.2. MED: Talent places the container of water into a tray.
3.7.3. MED: Talent inverts the strainer over the container and taps it against the dish.
3.7.4. CU: Close up of the eggs as they sink to the bottom of the container.
3.8. Next, use scissors to cut the tip off a P1000 pipette tip to make an opening approximately 3 millimeters in diameter [1]. Place this tip on a P1000 pipettor and use it to transfer the eggs from the container to the agarose egg mold dish [2-TXT].
3.8.1. MED: Talent uses scissors to cut the tip off a P100 pipette tip.
3.8.2. MED: Talent uses this tip (with a pipettor) to transfer the eggs to the agarose egg mold dish. TEXT: Transfer as little water as possible.
3.9. Using plastic tweezers, line up the eggs in the agarose wells [1]. Each egg will sink to the bottom of an individual well [2]. Cover the Petri dish with a lid until ready to inject [3].
3.9.1. CU: Talent uses plastic tweezers to line up the eggs in the agarose wells.
3.9.2. SCOPE: Close up showing the eggs in the dish sink to the bottom of individual wells.
3.9.3. MED: Talent covers the Petri dish with a lid.

4. Third Section of Protocol (add additional sections as needed) 
4.1. To begin, place the dish of eggs under the dissecting microscope [1] and select a low magnification of around 10x [2].
4.1.1. MED: Talent places the dish of eggs under a dissecting microscope.
4.1.2. SCOPE: Scope shot showing the dish of eggs under 10x magnification. 
4.2. Insert the needle into the injection housing and tighten [4.2.1A], making sure that the needle is properly and firmly inserted into the housing [1]. Then, carefully insert the injection housing into the micromanipulator, being careful to not break or be injured by the needle [2].  
4.2.1A. [Added Shot]: Shot on loading the needle.
4.2.1. CU: Close up of the needle as the talent inserts it into the injection housing and tightens it. Show the talent pulling gently on the needle to ensure it is properly and firmly inserted.
4.2.2. MED: Talent inserts the injection housing into the micromanipulator.
4.3. While looking at both the eggs and needle through the microscope [1], move the needle near the eggs in the top left corner of the dish grid [2]. Lower the needle until the tip enters the HBS plus penicillin-streptomycin buffered solution in the dish [3].
4.3.1. MED: Talent looks into the microscope to view the eggs and needle. 
4.3.2. SCOPE: Scope shot showing the needle being moved towards the eggs in the top left corner of the dish grid. [Shots 4.3.2 and 4.3.3 combined]
4.3.3. SCOPE: Scope shot showing the needle being lowered until the tip enters the solution.
4.4. Center the needle in the field of vision and move the egg dish so that the needle is a few millimeters closer to the edge of the dish than the eggs [1-TXT]. After this, set the microscope to the filter appropriate for Rhodamine to observe the fluorescence in the needle and focus on its tip [2] [3]. 
4.4.1. SCOPE: Scope shot showing the needle being centered in the field of vision, and the dish being moved so the needle is closer to the edge of the dish than the eggs. TEXT: Do not obstruct the view of the grid of eggs with the needle.
4.4.2. MED: Talent sets the microscope filter.
4.4.3. SCOPE: Scope shot showing the microscope filter being set.
(Author Comment: For the scope shots in steps 4.5 through 4.10, we took several different takes.  It is a little tricky to do the actual injections under the scope as the discrete takes listed.  One of the first takes is pretty good, though there was a clump of yoke on the needle, which makes it a little ugly.  The very last take, which starts with 4.7.2, is probably the best representation of the last scope shots.
4.5. On the microinjector, slowly turn the Balance knob clockwise until the injection solution starts to leak out of the needle into the suspension solution [1] [2]. Then, turn the knob back counterclockwise slightly, until the dye just stops leaking out of the needle [3] [4]
4.5.1. MED or CU: Talent turns the Balance knob on the microinjector clockwise.
4.5.2. SCOPE: Scope shot showing the solution as it starts leaking out of the needle.
4.5.3. MED or CU: Talent turns the knob back counterclockwise slightly.
4.5.4. SCOPE: Scope shot showing the solution as it stops leaking out of the needle.
4.6. With the needle still centered in the field of view, move the egg dish so that the needle is aimed at the egg to be injected first [1]. Adjust the magnification to about 50x so that a single egg fills most of the field of view [2].
4.6.1. SCOPE: Scope shot showing the egg dish being moved so that the needle is aimed at the egg to be injected first.
4.6.2. SCOPE: Scope shot showing the magnification being adjusted to 50x.
4.7. Use both the micromanipulator and one’s hand on the egg dish to move the needle into position for the injection [1] [2].
4.7.1. MED: Talent moves the needle into position for the injection.
4.7.2. SCOPE: Scope shot showing the needle being moved into position for the injection.
4.8. Use the micromanipulator to advance the needle, and insert the tip into the first egg to be injected, making sure to insert the needle at 20 to 30 percent of the egg length from the posterior end of the egg, perpendicular to the long axis of the egg [1]
4.8.1. SCOPE: Scope shot showing the needle advancing, and the tip of the needle being inserted into the first egg. Show that the needle is being inserted in the proper location.
4.9. Inject the solution with either the injection foot pedal or the injection button on the microinjector [1]. A small bolus of fluorescent material inside the egg will indicate a successful injection [2].
4.9.1. MED: Talent uses either the foot pedal or the injection button on the microinjector to inject the solution.
4.9.2. SCOPE: Scope shot showing the bolus of fluorescent material inside the egg.
4.10. After this, retract the needle from the egg [1]. If the egg is unintentionally lifted out of its well upon retraction of the needle, use small forceps to push the egg back into the well while retracting the needle [2].
4.10.1. SCOPE: Scope shot of the needle being retracted from the egg.
4.10.2. SCOPE: Scope shot showing the mentioned process being used to reposition an egg. Alternatively, if this cannot be easily filmed, it can either be filmed in mock as a MED shot, or can be omitted entirely and a text overlay can refer the viewer to the text protocol.



Section – Results
5. Results: Analysis of the Injected Gryllus bimaculatus Eggs 
5.1. In this study, cricket eggs are injected using a technique that serves as a foundational method in many experiments including, but not limited to, RNA interference and genomic manipulation [1].
5.1.1. LAB MEDIA: Figure 3. Video Editor: Show only Figures 3A and 3B.
5.2. The survival rate is one important parameter for assessing the success of this experiment [1]. Most dead eggs can easily be identified by sight, as the yolk and embryonic tissue within the egg begin to clump unevenly [2] and eventually most of the yolk will migrate to one side of the egg [3].
5.2.1. LAB MEDIA: Figure 3. Video Editor: Still show only Figures 3A and 3B.
5.2.2. LAB MEDIA: Figure 3. Video Editor: Still show only Figures 3A and 3B. Emphasize Figure 3A.
5.2.3. LAB MEDIA: Figure 3. Video Editor: Still show only Figures 3A and 3B. Emphasize Figure 3B.
5.3. When assessed after 4 – 6 days [1], greater than 85 percent of uninjected eggs survived [2], while eggs injected with experimental reagents generally had a lower survival rate [3]. 
5.3.1. LAB MEDIA: Figure 3. Video Editor: Show only Figure 3C.
5.3.2. LAB MEDIA: Figure 3. Video Editor: Still show only Figure 3C. Emphasize the data column labeled “Uninjected”.
5.3.3. LAB MEDIA: Figure 3. Video Editor: Still show only Figure 3C. Emphasize the data columns labeled “Buffer + Dye”, “Buffer + Dye + Vector”, “Buffer + Dye + DMSO”, “Buffer + Dye + Control dsRNA”.
5.4. Controlling for all aspects of the injection itself, including the needle puncture, the introduction of dye and buffer, or the presence of vehicle or dsRNA, is required in order to understand the true effects of the experimental manipulation attempted [1].
5.4.1. LAB MEDIA: Figure 3.
5.5. The way one assesses the phenotypic results of injection depends on what was injected [1]. For example, phenotypic changes as a result of specific mRNA knockdowns may be obvious at the gross anatomy level [2].
5.5.1. LAB MEDIA: Figure 4.
5.5.2. LAB MEDIA: Figure 4. Video Editor: Emphasize Figures 4A and 4B.
5.6. If, on the other hand, a cDNA encoding a eGFP-tagged Histone 2B gene under the control of a G. bimaculatus Actin promoter is inserted into the cricket genome using piggyBac transposase, it becomes possible to visualize each nucleus in the egg using fluorescence to excite the eGFP-tagged His2B protein [1].
5.6.1. LAB MEDIA: Figure 4. Video Editor: Emphasize Figures 4C and 4D.




Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Samantha Barry: Adjusting the balance so that the needles don’t clog is a critical step in this procedure [1]. You may need to make several adjustments after subsequent injections since yolk sometimes clogs the needle tip [2].
6.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
6.1.2. Use shots from either 4.5 or 4.9. Any shot that shows the talent working with or adjusting the needle should work here, so use whichever looks best.

6.2. Samantha Barry: The cricket is a hemimetabolous insect that branches basally to well-studied holometabolous insects, such as Drosophila. Studying cricket development will help us understand more about evolution and development across the animal kingdom [1].

6.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

6.3. Samantha Barry: This technique takes some practice. We recommend practicing control injections until the survival rate 4 or 5 days after injection is at least 80% [1].

6.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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