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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, preferably___  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: __Quality will likely be higher if JoVE does the video microscopy; we have a Zeiss Stemi 2000-CS stereomicroscope with a C-mount and a Jenoptik ProgRes Speed XT core 5 camera running ProgRes CapturePro software version 2.8.0.___
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__N____ 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.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol numbers. Please do not list entire sections of the protocol. If your protocol contains highlighting, make sure these steps are highlighted. __2.3, 3.5, 4.5-6, 5.1-5
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 to be filmed by their protocol numbers. (Please do not list an entire section.) __4.5-6, 5.1-4; practice demembranation and microdissection, have adequate numbers of embryos ready as well as extra clay-lined dishes and curved coverslips____
(Note to Authors: I’ve changed the numbers in C/D to reflect the steps in this script where the corresponding manuscript actions are explained [e.g., 1.8 in the manuscript corresponds to 2.3 here], which will help our videographers focus on these shots.)
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 a Xenopus oocyte and animal cap system suitable for the identification of gene products capable of inducing a response in competent ectoderm. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
Carol Plautz: This method can help answer key questions in the field of developmental biology, such as what genes are necessary to elicit an inductive response. 
Carol Plautz: The main advantage of this technique is its use of the Xenopus oocyte as an expression system to produce and identify inducers acting upon a target tissue, or even genes acting upstream of inducers.

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
Hannah Williams: Visual demonstration of this method is extremely useful, as the dissection and recombination steps are highly stage-dependent and require a refined technique.

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Virginia.

Protocol (read by voice talent at JoVE):

2. Preparation of Oocytes
2.1. After collecting ovarian tissue from anesthetized female frogs [2.1.1-WIDE], tear the tissue into small pieces—each containing approximately 10-20 oocytes [2.1.2-SCOPE/LM]—and transfer these fragments first to fresh OR2- (Pronounced: Oh-R-Two-minus) solution…and then to OR2- containing 2.0 mg/ml collagenase A [2.1.3-MED/CU-TXT]. 
2.1.1. Establishing shot of talent at bench with reagents, tissue samples
2.1.2. Scope shot or LM, depending on Authors’ decision; if LM, *Film as written
(Note to Authors: If you elect to have JoVE film this footage, no other steps have to be taken. Alternatively, if you elect not to have JoVE shoot this footage on the day of filming, please upload a video file of this action [and other actions indicated as SCOPE/LM throughout this script2.2.4, 2.3.4, 3.3.3, 3.5.1, 4.4.3, 4.5.2, 4.6.1, 5.1.1, 5.2.1, 5.3.1, 5.4.1-2, 5.5.2-3].)
2.1.3. If possible, show “OR2-” and “OR2-/Collagenase A” labels in frame; TEXT: See text protocol for OR2- composition.
2.2. Continue by gently agitating the tissue-containing mixture on a shaker for 1 h [2.2.1-MED/MED-over the shoulder]. Then, transfer the fragments to fresh collagenase solution [2.2.2-MED/CU], and agitate for an additional hour [2.2.3-MED/MED-over the shoulder]. Expect to observe defolliculated oocytes at the end of this treatment [2.2.4-SCOPE/LM].
2.2.1. Multiple shots of talent placing mixture on shaker, turning shaker on-shot will be reused later
2.2.2. If possible, show “OR2-/Collagenase A” label in frame
2.2.3. Reuse shot 2.2.1
2.2.4. Scope shot or LM, depending on Authors’ decision; if LM, *Film as written
2.3. Proceed to wash the oocytes 10 times in Complete OR2…and then twice in oocyte culture medium—abbreviated as “OCM” (Pronounced: O-C-M) [2.3.1-CU]. Afterwards, place the oocytes in fresh OCM [2.3.2-MED], and visually inspect them under a dissection microscope [2.3.3-MED]. Isolate those at Stage VI by discarding smaller, immature oocytes [2.3.4-SCOPE/LM-TXT].
2.3.1. Show talent performing one wash in Complete OR2, followed by one wash in OCM; if possible, show “Complete OR2” and “OCM” labels in frame; TEXT: Wash 10X Complete OR2, 2X OCM: See text protocol for solutions’ compositions.
2.3.2. *Film as written
2.3.3. Show talent looking at oocytes under microscope
2.3.4. Scope shot or LM, depending on Authors’ decision; if LM, *Film as written; TEXT: Stage VI oocytes have a diameter of approximately 1.2-1.4 mm.
2.4. Next, place the oocytes in an agarose-coated petri dish containing OCM [2.4.1-CU], and maintain them at 18-20C until injection [2.4.2-MED-over the shoulder].
2.4.1. *Film as written
2.4.2. Show talent placing oocytes in incubator, closing incubator door
3. Injection of Library Transcripts
3.1. To prepare for microinjection, place glass capillary tubing into a needle puller, pull it [3.1.1-MED], and then break the tips off the glass to generate needles approximately 20 m in diameter [3.1.2-CU]. On a compound microscope, measure needle tips with a calibrated ocular micrometer [3.1.3-SCOPE].
3.1.1. *Film as written
3.1.2. *Film as written
3.1.3. *Film as written
3.2. Next, push clay into a uniform layer on the bottom of a 35 x 10 mm petri dish [3.2.1-MED/MED-over the shoulder], and then create parallel grooves in this layer using a mall probe-like tool [3.2.2-CU-TXT].
3.2.1. Multiple shots of talent pushing clay into dish (or pretending to push clay into dish, if plates are already prepared)-shot will be reused later
3.2.2. *Film as written; TEXT: Alternatively, use fused Pasteur pipettes or agarose dishes with indentations.
(Note to Authors: In general, we try to avoid alternative scenarios [e.g., showing a mall probe or a fused Pasteur pipette], as this can interrupt the continuity of the video. To this end, references to fused Pasteur pipettes, indented agarose dishes, and alternative dishes in which to remove vitelline membranes have been included as text that will appear onscreen. However, an exception can be made for the alternative scenario of recombinant generation, if we can make this its own protocol section. To this end, an additional section entitled “Recombinant Generation and Culture” has been added.)
3.3. Fill the clay-lined dish with approximately 2 ml of 3% Ficoll in 1X Modified Barth’s Saline or “MBS” (Pronounced: M-B-S) [3.3.1-MED-TXT], and then transfer the oocytes to it using a wide-bore pipette [3.3.2-CU]. Position the oocytes in the grooves so that they will be held in place during the subsequent microinjection [3.3.3-SCOPE/LM].
3.3.1. If possible, show “1X MBS/Ficoll” label in frame; TEXT: See text protocol for MBS composition.
3.3.2. *Film as written
3.3.3. Scope shot or LM, depending on Authors’ decision; if LM, *Film as written
3.4. Using a microinjector, fill a needle with approximately 2 l of a previously generated pool of mRNA [3.4.1-MED-TXT], and adjust the balance to produce slight positive pressure, which will prevent oocyte cytoplasm from being drawn into the needle during injection [3.4.2-MED].
3.4.1. *Film as written; TEXT: 1 ng/nl RNA: See text protocol for instructions on RNA synthesis.
3.4.2. *Film as written
3.5. Then, inject each oocyte with 20 nl of RNA in the equatorial region [3.5.1-SCOPE/LM]. Afterwards, leave the oocytes in Ficoll-MBS for 1 h [3.5.2-CU], and then gently transfer them to 1X MBS [3.5.3-MED]. Proceed to incubate the oocytes for 8-24 h at 20C [3.5.4-MED-over the shoulder].
3.5.1. Scope shot or LM, depending on Authors’ decision; if LM, *Film as written 
3.5.2. Show talent setting timer for 1 h
3.5.3. If possible, show “1X MBS” label in frame
3.5.4. Show talent placing oocytes in incubator, closing door
4. Preparing the Animal Cap Assay
4.1. To begin the animal cap assay, gather 3/4X normal amphibian medium—abbreviated as “NAM” (Pronounced: “nam” [rhymes with wham])—solution, fine forceps, a hair loop, previously injected oocytes, and Xenopus embryos at Stage 11-11.5 [4.1.1-WIDE-TXT].
4.1.1. Establishing shot of talent at bench with reagents; TEXT: See text protocol for embryo culture details and NAM composition.
4.2. Then, break apart glass coverslips into fragments approximately 1 mm x 2 mm in size [4.2.1-CU], and pass these pieces through a flame until their edges polish and droop [4.2.2-CU].
4.2.1. *Film as written
4.2.2. *Film as written
4.3. Next, press clay into a single layer in a dish as previously described [4.3.1-MED/MED-over the shoulder], and use a mall probe to create individual, cup-shaped impressions in this coating [4.3.2-CU]. 
4.3.1. Reuse shot 3.2.1
4.3.2. *Film as written
4.4. Proceed to fill the dish with approximately 2 ml of 3/4X NAM [4.4.1-MED], and to it transfer the injected oocytes [4.4.2-CU], positioning several so that each is immobilized in a single indentation [4.4.3-SCOPE/LM].
4.4.1. If possible, show “3/4X NAM” label in frame
4.4.2. *Film as written
4.4.3. Scope shot or LM, depending on Authors’ decision; if LM, *Film as written
4.5. To ready the embryos, transfer them in a dish containing only 3/4X NAM solution [4.5.1-MED]. Select a subset of gastrulae to be used as staging controls for the age of the ectoderm [4.5.2-SCOPE/LM], and transfer them to another dish containing the same solution [4.5.3-MED]. Then, set this plate aside [4.5.4-MED].
4.5.1. *Film as written
4.5.2. Scope shot or LM, depending on Authors’ decision; if LM, show talent pushing/gathering subset of embryos to one side of dish
4.5.3. *Film as written
4.5.4. Show talent placing lid on dish with control embryos, placing this dish to the side
4.6. For embryos that will be used in the animal cap assay, remove their vitelline membranes with two pairs of fine forceps [4.6.1-SCOPE/LM-TXT]. Afterwards, transfer the gastrulae to the clay-lined dish with the oocytes [4.6.2-CU].
4.6.1. Scope shot or LM, depending on Authors’ decision; if LM, *Film as written; TEXT: Alternatively, remove membranes in the dish where animal caps will be isolated.
NOTE: BOTH were filmed but it was preferred to do the Alternate, where membranes were removed from embryos in the dish where their animals caps were to be cut off.
4.6.2. *Film as written
5. Generation and Culture of Recombinants
5.1. To begin, cut the animal caps from the embryos using two pairs of fine forceps, being careful to avoid equatorial tissue [5.1.1-SCOPE/LM].
5.1.1. Scope shot or LM, depending on Authors’ decision; if LM, *Film as written 
5.2. To generate recombinants using the first method, position an animal cap so that its inner surface contacts the animal hemisphere of an oocyte already positioned in an indentation, and repeat this process for several of the injected oocytes. [5.2.1-SCOPE/LM].
5.2.1. Scope shot or LM, depending on Authors’ decision; if LM, *Film as written
5.3. To ensure that these recombinants are held together, place a curved glass coverslip fragment on top of each of them, and apply downward pressure until the animal cap is flattened and the coverslip contacts the clay [5.3.1-SCOPE/LM].
5.3.1. Scope shot or LM, depending on Authors’ decision; if LM, *Film as written NOTE: curved glass coverslips were filmed being pre-positioned in the clay adjacent to each oocyte in step 4.4.3
5.4. To generate recombinants using the second method, begin by placing animal caps into empty, individual indentations in the clay, and ensure that their inner surfaces are facing upwards [5.4.1-SCOPE/LM]. Then, place oocytes on top of the animal caps, and proceed to secure the tissues together using small extensions of clay [5.4.2-SCOPE/LM].
5.4.1. Scope shot or LM, depending on Authors’ decision; if LM, *Film as written
5.4.2. Scope shot or LM, depending on Authors’ decision; if LM, *Film as written 
5.5. Once multiple recombinants have been generated using either method, culture them and the set-aside control embryos at 20C [5.5.1-WIDE-TXT]. When the control embryos reach the desired stage, remove the coverslips from the recombinants [5.5.2-SCOPE/LM], and isolate the animal cap ectoderm using forceps and a hair loop [5.5.3-SCOPE/LM].
5.5.1. Show talent walking over to incubator with two dishes [control embryos and recombinants], placing them in incubator; TEXT: The method of recombinant generation does not matter.
5.5.2. Scope shot or LM, depending on Authors’ decision; if LM, *Film as written NOTE: a still shot of an embryo at an appropriate stage was filmed.
5.5.3. Scope shot or LM, depending on Authors’ decision; if LM, *Film as written
5.6. Proceed to fix both ectodermal fragments and control embryos in MEMFA (Pronounced: “mem-fah”) for 1 h [5.6.1-MED/CU-TXT]. Then, transfer them to ethanol [5.6.2-CU], and store this tissue at -20C [5.6.3-MED-over the shoulder].
5.6.1. If possible, show “MEMFA” label in frame; TEXT: MEMFA: mem-buffered formaldehyde
5.6.2. If possible, show “Ethanol” label in frame
5.6.3. Show talent placing fixed tissue into freezer, closing freezer door
6. Results: Identification of a Gene Product that Elicits a Lens-Inductive Response in Animal Cap Ectoderm
6.1. Here, sets of oocytes were injected with pools of mRNA corresponding to progressively smaller numbers of clones or colonies, and then cultured with animal caps [6.1.1-LM].
6.1.1. Table 2.xlsx: Begin by showing the top third of the table (e.g., “Injected RNA,” “Pool designation/selection,” and “Positive foxe3 expression” labels, and underlying rows up through and including “Library pools of 5,000 clones, 20 ng” row and associated numbers/fraction). When “corresponding to…or colonies” occurs in the narrative, sequentially highlight the “105 clones,” “104 clones,” and “5,000 clones” text onscreen.
6.2. Subsequently, the number of animal caps in each set expressing foxe3—a marker normally observed in presumptive lens ectoderm from early neural plate stages to vesicle formation, and used here to evaluate lens-inducing capability—was determined [6.2.1-LM].
6.2.1. Table 2.xlsx: When “number…in each set” occurs in the narrative, sequentially highlight the “2/4,” “4/28,” and “4/44” text onscreen. Then, when “expressing foxe3” occurs in the narrative, highlight the “Positive foxe3 expression” text onscreen.
6.3. This method identified a nuclear factor-encoding gene, ldb1, which could produce a lens-inducing response in 50/179 or 28% of animal caps assessed [6.3.1-LM].
6.3.1. Table 2.xlsx: Scroll down through entire table, ending on Library RNA, 20 ng” row and accompanying “L1” text and “50/179” fraction. When “ldb1” occurs in the narrative, highlight the “ldb1” text onscreen. Then, when “50/179” occurs in the narrative, highlight “50/179” onscreen.
6.4. Shown here are in situ hybridization images depicting foxe3 signal—indicated by arrowheads—in animal caps cultured with ldb1-injected oocytes from roughly Stage 11 to Stage 23 [6.4.1-LM]. No foxe3 expression is observed in corresponding control animal caps placed on uninjected oocytes [6.4.2-LM].
6.4.1. [bookmark: _GoBack]Figure2_no_label.TIF: Show top panel (tissue fragments, some of which have purple coloring indicated by arrows).
6.4.2. Figure2_no_label.TIF: Continue from above. Have top panel (which should already be onscreen) shrink and then slide over to the left side of the screen. Then, show middle panel (depicting tissue fragments without any purple coloring) on the right on the screen. At the end of this step, panels should appear as a split screen/side-by-side.
6.5. When sections were generated from these animal caps, foxe3 expression was observed in both the inner and outer ectodermal layers. Expression in the inner layer is characteristic of a lens response, whereas signal in both layers is indicative of other structures, such as the olfactory placode [6.5.1-LM].
6.5.1. Figure2_no_label.TIF: Show bottom panel (depicting section).
(Note to Authors: Is it possible to include arrows in the section image (in Figure2_no_label.TIF) designating the inner/outer layers? This would help viewers better understand the results.) 

7. Conclusion (said by authors on camera)
Carol Plautz: Following this procedure, methods like immunohistochemistry, in situ hybridization, or direct detection of a fluorescent reporter gene can be performed in order to assess an inductive response in the animal cap ectoderm.

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. Figure1_no_label.TIF and Figure2_no_label.TIF

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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