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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)  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.
Nikon SMZ 745T dissecting microscope with a Scion Corp CFW-1312M camera driven by micromanager software.
2. Does your protocol include software usage? (Y/N) Y
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. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
3.2, 3.5, 3.6, 3.7
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. (Please do not list entire sections.)
3.5, 3.6
5. Will the filming need to take place in multiple locations? (Y/N) N


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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Sophia Dao: In this video, we demonstrate how to express exogenous DNA constructs in optic neurons and how to image individual GFP expressing optic axonal arbors in intact, living Xenopus laevis tadpoles [1].
1.1.1. INTERVIEW


1.2. Sophia Dao: This is an inexpensive, simple procedure for transient, cell specific transgenesis that allows determination of cell-autonomous gene function in individual optic axonal arbors developing in a living vertebrate model system.  
1.2.1. INTERVIEW


Introduction of Demonstrator: (Said by you on camera)

1.3. Sophia Dao: Demonstrating the procedure will be myself, Sophia Dao, Research Assistant and Dr. Tamira Elul, Lab Principal Investigator.
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
2. Loading A Microinjection Needle with DNA/DOTAP
2.1. To begin, gently clip the tip of a pulled glass microcapillary pipette with fine forceps [1]. Backfill the glass microcapillary pipette with mineral oil using a microfil [2] such that a tiny drop of mineral oil appears at the clipped tip of the micropipette [3]. Fill the microcapillary pipette halfway with mineral oil [4].
2.1.1. Talent clips the tip of a glass pipette.
2.1.2. Talent backs fills the glass microcapillary pipette.
2.1.3. ECU: Close up of the drop of oil at the tip.
2.1.4. CU: Talent fills it half way.
2.2. In an injector, eject the plunger halfway, and load the pulled glass microcapillary pipette into the injection holder [1]. Then, extend the plunger to the full extent to confirm that the microcapillary pipette is strongly attached to the injector and does not move with the extension of the plunger [2]. 
2.2.1. Talent ejects the plunger and loads pipette into a holder.
2.2.2. Talent extends the plunger, and check for stableness of the injector.
2.3. Transfer a 3 microliter drop of the DNA/DOTAP (pronounce as D-N-A-dough tap) mixture onto a 1-inch-square sheet of paraffin paper [1]. 
2.3.1. CU: Talent adds to paraffin paper a drop of solution.
2.4. Under a stereo dissecting microscope [1], move the tip of the glass microcapillary pipette into the DNA/DOTAP drop [2]. Use the fill option on the injection apparatus [3], slowly suck the DNA/DOTAP drop into the glass microcapillary pipette [4].
2.4.1. Talent places the paraffin paper under microscope.
2.4.2. SCOPE: Talent moves the tip into the solution drop.
2.4.3. Talent adjusts fill option of the injection apparatus.
2.4.4. SCOPE: The drop sucked into the pipette tip.
2.5. The boundary between the mineral oil and the DNA/DOTAP solution is visible in the glass microcapillary pipette, due to the slight opacity of the DNA/DOTAP solution [1]. If needed, stop filling the microcapillary pipette periodically to allow the pressure in the glass microcapillary pipette to recalibrate [2]. 
2.5.1. ECU + SCOPE + WIDE: Shot of the solution in the pipette tip.
2.5.2. ECU + SCOPE + WIDE: Shot of the solution in the pipette tip stopped moving up, and then continues moving up.
3. Microinjecting DNA/DOTAP into Eyebuds of One Day Old Xenopus Embryos
3.1. First, in a 10-millliliter Petri dish filled with 0.1x MMR (pronounce as MMR), manually devitellinize ten stage 20 - 24 Xenopus embryos with fine forceps [1-TXT]. Grasp the vitelline envelope at the waist to avoid injuring the embryos [2]. 
3.1.1. CU + WIDE: Talent uses forceps to operate on embryos. TEXT: MMR: Mark’s Ringer solution Video editor: show text when VO reads MMR.
3.1.2. CU + SCOPE: Shot of the forceps grasping at the waist.
3.2. With forceps in both the experimenter’s left and right hands, pop the bubble of the vitelline envelope and release the embryo from the vitelline envelope. Take care not to injure the embryos when removing the vitelline envelope [1]. 
3.2.1. Talent pops the bubble, and make the embryo seen. Videographer: Important step
3.3. Then, use a plastic transfer pipette with a cut tip to transfer 5 - 10 devitellinized stage 22−24 embryos to a 10-millimeter Petri dish filled with 1x MMR (pronounce as MMR) [1].
3.3.1. Talent transfers embryos to a dish.
3.4. Under a stereomicroscope, grasp one of the devitellinized embryos in the Petri dish with forceps, and arrange the embryo so that its anterior pole is pointed up in the field of view [1]. Then, orient the embryo so that it is lying laterally and one of its left or right eyebuds is facing upwards [2]. 
3.4.1. SCOPE: Talent grasps one embryo, and positions it.
3.4.2. SCOPE: Talent adjusts the position of the embryo.
3.5. Hold the embryo with the forceps in the experimenter’s non-dominant hand, and with the experimenter’s dominant hand, introduce the tip of the glass micropipette from the ventral or the dorsal side, just beneath the epidermis, into the eyebud [1]. Inject between 70−210 nanoliters of the DNA/DOTAP solution [2].
3.5.1. SCOPE: Talent injects micropette into eyebud. Videographer: Take multiple shots, as this will be used later. Important step  Author comment: For 3.51 + 3.52 + 3.61, use TAKE 12 but please delete initial footage before embryo is appropriately positioned – thank you!
3.5.2. SCOPE: Talent injects solution. Focus on the pipette tip and eyebud.
3.6. Then, turn the embryo around and perform the same microinjection into the other eyebud on the contralateral side of the embryo [1]. Inject both eyebuds of 6−10 embryos in each experiment. After microinjection, store embryos in a Petri dish with 1x MMR for approximately 30 minutes to facilitate wound healing [2].
3.6.1. SCOPE: Talent turns the embryo around, and injects solution. Videographer: Important step
3.6.2. Shot of the Petri dishes containing injected eyebuds.
3.7. After 30 minutes, transfer the injected embryos with a plastic transfer pipette into a 0.1x MMR solution with 0.001% bleaching agent phenylthiocarbamide to reduce pigmentation [1]. Cover the Petri dish with a lid to culture the embryos for approximately five days [2], until the embryos have developed into tadpoles at stages 46−47 [3].
3.7.1. Talent transfers embryos. Videographer: Important step
3.7.2. Talent covers the dish.
3.7.3. Talent opens the cover and shows the embryos at stages 46-47.











Section – Results
4. Results: Control and Mutant Optic Axonal Arbors
4.1. This protocol yields a success rate of 30−60% of injected Xenopus embryos expressing GFP in one to ten optic axonal arbors [1]. Representative confocal images of GFP show the expressing control and mutant optic axonal arbors in intact Xenopus tadpoles [2].
4.1.1. Figure 3
4.1.2. Figure 3 – Video editor: emphasize Figure 3B
4.2. Two domain mutants of APC, APCNTERM (pronounce as A-P-C-N-Term) and APCβ-cat (pronounce as A-P-C-beta-cat) were cloned into pCS2 (pronounce as P-C-S-2) plasmids [1]. 
4.2.1. Figure 3 – Video editor: emphasize the two short blocks in Figure 3A, and emphasize the second and third images in Figure 3A.
4.3. Z-series images of GFP control and APC mutant optic axonal arbors were reconstructed [1].
4.3.1. Figure 3 – Video editor: emphasize Figure 3C
4.4. Plots of number of branches [1], total arbor branch length [2], and mean branch length [3] confirm observed differences between control and APC mutant expressing axonal arbors [4]. 
4.4.1. Figure 4 – Emphasize Figure 4A
4.4.2. Figure 4 – Emphasize Figure 4B
4.4.3. Figure 4 – Emphasize Figure 4C
4.4.4. Figure 4 – Emphasize Figure 4A&B&C
4.5. Additional scatter plots of number of branches versus mean branch length with regression lines show inverse correlation between these parameters in optic axonal arbors expressing APC domains [1].
4.5.1. Figure 4 – Emphasize Figure 4D&E


Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Sophia Dao: The tip of the microcapillary pipette must be correctly inserted very superficially into the eyebud, so that the grey epidermis overlying the eyebud swells during each microinjection pulse [1] [2]. 
5.1.1. Use 3.5.1
5.1.2. INTERVIEW
5.2. Sophia Dao: This procedure can be used to both label and alter specific genetic function in optic neurons, while assessing the growing, targeting and branching of axons from these optic neurons [1].
5.2.1. INTERVIEW
5.3. Dr. Tamira Elul: This DNA microinjection and lipofection technique has allowed researchers in Developmental Neurobiology to study cell-autonomous molecular mechanisms underlying optic axon arborization in intact, living Xenopus laevis tadpoles [1].
5.3.1. INTERVIEW
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