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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)  No
2. Does your protocol include software usage? (Y/N) No
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. 
Step 4.1, Step 4.3, Step 5.3, Step 8.1
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. 
Step 5.3: Adding the probe is difficult because you need to make sure you do it quickly (RNA can degrade if it is left at room temperature for too long) and make sure the 2 microliters of probe is actually incorporated into the hyb+ and coming into contact with all of the embryos. In order to accomplish this we typically “swirl” the glass vial gently. 
5. Will the filming need to take place in multiple locations? (Y/N) No
If yes, how far apart are the locations? 


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

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

1.1. Heidi Luc: Our in situ hybridization protocol is significant because it provides a straightforward way of visualizing gene expression patterns with minimal background staining [1].

1.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

1.2. Connor Sears: This technique makes a complicated and lengthy protocol relatively easy to perform. The benchtop setup suggestions and checklists provided make this protocol easy to perform correctly and reproduce [1].

1.2.1. INTERVIEW: Named author says the statement above while looking slightly off-camera. 

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


1.3. Connor Sears: While the technique shown here is specific to Astyanax mexicanus, it could likely be adapted to other systems of comparably sized individuals with small adjustments to the protocol [1]. 

1.3.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.


Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.4. All methods described here have been approved by the Institutional Animal Care and Use Committee (IACUC) of the University of Cincinnati (Protocol #10-01-21-01).

Section - Protocol
2. Day 1: Rehydration
2.1. First, use colored lab tape to designate vials and pipettes for each gene [1]. Using a Pasteur pipette, sort the embryos [2-TXT]. There are usually no more than 12 embryos per vial once sorted [3]. 
2.1.1. MED: Talent places colored lab tape on the vials.
2.1.2. MED: Talent sorts the embryos. TEXT: See text for sorting examples; Sterilize the pipette tip between uses. 
2.1.3. CU: Close up of a sorted vial.
2.2. Next, set a shaking water bath to 70 degrees Celsius [1]. Carefully draw out the methanol in the vials of sorted embryos [2], and replace it with 500 microliters of fresh 100 percent methanol [3]. Wash the embryos briefly for about 1 minute on a platform shaker [4].
2.2.1. MED: Talent carefully draws the methanol out of vial.
2.2.2. MED: Talent adds fresh methanol to a vial. 
2.2.3. MED: Talent places the vials on a platform shaker to wash.
2.3. After this, rehydrate the embryos in an increasing concentration of 1x PBS with Tween 20 on a platform shaker as outlined in the text protocol [1-TXT].
2.3.1. MED: Talent adds PBT to a vial and then places the vial on a platform shaker. Alternatively, film any action in this rehydration process for this shot. TEXT: PBT: PBS with Tween 20.

3. Day 1: Digestion and Fixation
3.1. To begin, place a small “gasket” with a mesh bottom into the rotating water bath that has been preheated to 70 degrees Celsius [1]. Place aliquots of hybridization buffer minus and hybridization buffer plus into the “gasket” [2].
3.1.1. MED: Talent places the gasket into the water bath.
3.1.2. MED: Talent places the aliquots of Hyb- and Hyb+ into the gasket in the water bath.
3.2. Gently add a prepared PK solution to the vials of embryos, ensuring that all tissues are completely covered in solution [1-TXT]. Transfer the vials to a platform shaker and let them digest in the proteinase K working solution for approximately 12 minutes [2].
3.2.1. MED: Talent adds the proteinase K solution to the vials. TEXT: See text for details on preparing proteinase K solution.
3.2.2. MED: Talent places the vials on a platform shaker.
3.3. After this, gently draw off the PK solution [1] and briefly flood the vial with PBT to dilute and remaining PK [2]. Replace the PBT solution with 500 microliters of fresh PBT [3], and let the solution rinse on the platform shaker for 5 minutes [4].
3.3.1. MED: Talent gently draws off the PK solution.
3.3.2. CU: Close up as the talent floods the vial with PBT.
3.3.3. MED: Talent replaces the PBT with fresh PBT.
3.3.4. MED: Talent places the vials onto a platform shaker.
3.4. Then, replace the PBT solution with 500 microliters of thawed 4 percent PFA [1]. Let the embryos incubate on the platform shaker at room temperature for 20 minutes [2].
3.4.1. MED: Talent replaces with PBT solution with PFA.
3.4.2. After this, draw off the PFA solution and briefly flood the vial with PBT to dilute any remaining PFA [1]. Rinse the embryos as outlined in the text protocol [2].
4. Day 1: Prehybridization and Day 2: Hybridization
4.1. To begin prehybridization, add 500 microliters of pre-warmed hybridization buffer minus solution to the embryo-containing vials [1]. Carefully place the vials into the gasket in the water bath at 70 degrees Celsius without shaking for 5 minutes [2].
4.1.1. MED: Talent adds Hyb- to the vials. 
4.1.2. MED: Talent places the vials in the gasket in the water bath. Videographer: Make sure the water bath is not shaking in this shot.
4.2. Next, draw off the hybridization buffer minus solution and flood the vials with 500 microliters of pre-warmed hybridization buffer plus solution [1]. Place the vials back into the gasket in the water bath, and incubate with shaking either for 4 hours or overnight [2].
4.2.1. MED: Talent floods a vial with Hyb+ solution.
4.2.2. MED: Talent places the vials back into the gasket in the water bath.
4.3. First, draw the hybridization buffer plus out of the vials and replace it with 500 microliters of pre-warmed hybridization buffer plus [1]. Carefully add 2 microliters of RNA probe to each vial [2] and gently swirl to ensure even distribution of the probe [3]. Incubate in the water bath at 70 degrees Celsius overnight while shaking at 40 rpm [4].
4.3.1. MED: Talent adds fresh Hyb+ to the vials. The old Hyb+ can be removed prior to this shot.
4.3.2. MED: Talent adds RNA probe to the vials.
4.3.3. MED: Talent picks up and swirls a vial.
4.3.4. MED: Talent places the vials into the gasket in the water bath.
5. Day 3: Solution Preparation and Probe Removal
5.1. To begin, prepare microcentrifuge tubes labeled hybridization buffer plus with the “gene-of-interest” RNA probe as outlined in the text protocol [1]. Set out two 15 milliliter conical tubes [2], and add 0.2 grams of blocking reagent and 10 milliliters of MABT [3]. Place both tubes on a nutating mixer until the reagent is completely dissolved in the solution [4].
5.1.1. MED: Talent sets out and prepares the microcentrifuge tubes labeled Hyb+ with the “gene-of-interest” RNA probe. Any action in this process can be filmed for this shot, as this shot is representative of a longer and more complicated process.
5.1.2. MED: Talent sets out two conical tubes.
5.1.3. MED: Talent adds blocking reagent and MABT to the tubes.
5.1.4. MED: Talent places the tubes onto a nutating mixer.
5.2. Using a glass Pasteur pipette, draw off the hybridization buffer plus and probe solution [1] and place it into a sterile, labeled microcentrifuge tube [2]. Store this tube in a freezer at -20 degrees Celsius for future use [3].
5.2.1. MED: Talent uses a glass pipette to draw off the Hyb+ and probe solution. [Shots 5.2.1 and 5.2.2 combined]
5.2.2. Talent transfers the Hyb+ and probe solution to a labeled microcentrifuge tube.
5.2.3. MED: Talent places the microcentrifuge tube that contains the Hyb+ and probe solution into a freezer.
5.3. Carefully add 500 microliters of the warm saline sodium citrate and hybridization buffer minus dilutions [1]. Incubate in sequential solutions for 10 minutes each in the shaking water bath [2], and then at room temperature on a platform shaker, as outlined in the text protocol [3].
5.3.1. MED: Talent adds a dilution to a vial. TEXT: See text for details on preparing dilutions.
5.3.2. MED: Talent places the vials into the shaking water bath. Alternatively, any action in this incubation process can be filmed for this shot.
5.3.3. MED: Talent sets the vials on a platform shaker. Alternatively, any action in this incubation process can be filmed for this shot.
5.4. After the last incubation, replace the 100 percent PBT from each vial with 500 microliters of MABT [1]. Repeat this process twice, for 5 minutes each [2].
5.4.1. [bookmark: _GoBack]MED: Talent removes the PBT in a vial with MABT. [Shots 5.4.1 and 5.4.2 combined]
5.4.2. MED: Talent removes the PBT from another vial and replaces it with MABT.
6. Day 3: Blocking
6.1. First, remove the MABT from each vial and flood it with premixed blocking solution from one of the 15 milliliter conical tubes [1]. Place one of the vials on a nutating mixer for 4 hours at room temperature [2].
6.1.1. MED: Talent floods a vial with premixed blocking solution from one of the 15 mL conical tubes. The MABT can be removed before this shot.
6.1.2. MED: Talent places one of the vials on a nutating mixer.
6.2. Add 2 microliters of the antibody fragments to the second tube of prepared blocking solution [1] and briefly vortex [2].
6.2.1. MED: Talent adds the Anti-DIG-AP Fab antibody fragments to one of the conical tubes of prepared blocking solution.
6.2.2. MED: Talent vortexes the conical tube.
6.3. Then, fill each vial almost completely with blocking solution [1] and place them on a nutating mixer overnight in a refrigerator at 4 degrees Celsius [2].
6.3.1. MED: Talent fills a vial almost completely with blocking solution.
6.3.2. MED: Talent places the vials on a nutating mixer in a refrigerator.
7. Day 4: MABT Rinses
7.1. To begin, prepared a stock vial of 10 percent NGS in MABT [1-TXT]. Replace the blocking solution in each vial with 500 microliters of this NGS solution [2]. Incubate at room temperature on the platform shaker for 25 minutes [3].
7.1.1. MED: Talent prepares a stock vial of NGS in MABT. Any action in this preparation process can be filmed for this shot. TEXT: NGS: normal goat serum.
7.1.2. MED: Talent adds the NGS solution to the vials. The blocking solution can be removed from the vials prior to this shot.
7.1.3. MED: Talent sets the vials on a platform shaker.
7.2. After this, replace the NGS mixture with 500 microliters of 100 percent MABT [1]. Incubate on the platform shaker at room temperature for 30 minutes [2]. Repeat this rinse 11 more times throughout the day every 30 minutes [3].
7.2.1. MED: Talent adds MABT to the vials. The NGS solution can be removed from the vials prior to this shot.
7.2.2. MED: Talent places the vials on a platform shaker.
7.2.3. MED: Talent replaces the MABT in the vials with fresh MABT. Alternatively, any action taken during this rinse can be filmed for this shot.
7.3. Then, fill each vial with 100 percent MABT [1], and place them on a nutating mixer overnight in a refrigerator at 4 degrees Celsius [2].
7.3.1. MED: Talent fills a vial with 100% MABT.
7.3.2. MED: Talent places the vials on a nutating mixer in a refrigerator.
8. Day 5: Probe Visualization
8.1. First, replace the MABT in each vial with 1 milliliter of AP buffer and let it wash for 5 minutes [1-TXT]. Repeat this wash twice to completely remove the MABT [2].
8.1.1. MED: Talent adds AP buffer to the vials. The MABT can be removed from the vials prior to this shot. TEXT: See text for buffer composition.
8.1.2. MED: Talent removes the AP buffer from a vial and replaces with fresh AP buffer.
8.2. Then, replace the AP buffer with 1 milliliters of fresh AP buffer containing 3.5 microliters of BCIP and 4.5 milliliters of NBT [1-TXT]. Replace this with a fresh mixture of AP buffer containing BCIP and NBT every hour until the reaction is complete [2], making sure to monitor the reaction closely and check every 15 minutes until the desired level of staining has been achieved [3].
8.2.1. MED: Talent adds AP buffer, containing BCIP and NBT, to the vials. TEXT: BCIP: 5-bromo-4-chloro-3'-indolyphosphate; NBT: nitro-blue tetrazolium.
8.2.2. MED: Talent removes this AP/BCIP/NBT solution from a vial, and replaces it with fresh AP/BCIP/NBT solution.
8.2.3. MED: Talent picks up a vial to inspect the level of staining.
8.3. Stop the coloration reaction by rinsing the embryos with fresh 100 percent AP buffer for 5 minutes [1]. Rinse the embryos in approximately 5 milliliters of 100 percent PBT on a nutating mixer until the desired minimum background staining is reached [2].
8.3.1. MED: Talent rinses the embryos with AP buffer.
8.3.2. MED: Talent places the vials on a nutating mixer.
8.4. When the rinsing is complete, wash the embryos in 500 microliters of sterile PBS on a platform shaker and post-fix the specimens as outlined in the text protocol [1]. After rinsing the embryos, place them in 4 milliliters of 100 percent sterile PBS [2-TXT], and, if needed, store them long term at 4 degrees Celsius [3].
8.4.1. MED: Talent places the vials on a platform shaker.
8.4.2. MED: Talent places the embryos in PBS. TEXT: See text for details on the rinse.
8.4.3. MED: Talent transfers the embryos to a refrigerator.






Section – Results
9. Results: Analysis of Mounted Astyanax Embryos
9.1. In this study, embryonic Astyanax specimens are labeled for high-quality gene expression analysis [1]. This process has been implemented successfully in both Pachón cavefish [2] and surface fish embryos [3].
9.1.1. LAB MEDIA: Figure 2. Video Editor: The authors have uploaded a version of Figure 2 without yellow arrows. Please use this version, but reference the version with yellow arrows to determine which areas to emphasize in later shots.
9.1.2. LAB MEDIA: Figure 2. Video Editor: Emphasize Figures 2A, 2B, and 2E.
9.1.3. LAB MEDIA: Figure 2. Video Editor: Emphasize Figures 2C, 2D, and 2FE.
9.2. Cavefish embryos labeled for Sox9 (“Socks-nine”) expression demonstrate [1] clear labeling in the developing branchial arches and pectoral fin [2]. Not that staining is virtually absent in the yolk sac or the developing somites on the flank [3].
9.2.1. LAB MEDIA: Figure 2. Video Editor: Zoom in to show only Figure 2A.
9.2.2. LAB MEDIA: Figure 2. Video Editor: Still showing only Figure 2A. Emphasize the areas that the yellow arrows point to in the original Figure 2A.
9.2.3. LAB MEDIA: Figure 2. Video Editor: Still showing only Figure 2A. Remove all emphasis and hold on the figure for the remaining voiceover narration.
9.3. Similarly, Tfap2a (“Tee-fap-two-A”) expression is evident [1] in the portions of the developing head as early migration neural crest cells along the dorsal flank region of the embryo [2].
9.3.1. LAB MEDIA: Figure 2. Video Editor: Shift to show only Figure 2B.
9.3.2. LAB MEDIA: Figure 2. Video Editor: Still showing only Figure 2B. Emphasize the areas that the yellow arrows point to in the original Figure 2B.
9.4. The third gene presented for cavefish embryos, Phf20a (“P-H-F-twenty-A”) [1], is seen in the portions of the somitic mesoderm and posterior head that are destined to give rise to bony tissue [2].
9.4.1. LAB MEDIA: Figure 2. Video Editor: Shift to show only Figure 2E.
9.4.2. LAB MEDIA: Figure 2. Video Editor: Still showing only Figure 2E. Emphasize the areas that the yellow arrows point to in the original Figure 2E.
9.5. Surface fish embryos labeled for CXCR (“C-X-C-R”) [1] show positive labeling in isolated regions of the head and flank as well as a few individual cells overlying the yolk sac [2].
9.5.1. LAB MEDIA: Figure 2. Video Editor: Shift to show only Figure 2F.
9.5.2. LAB MEDIA: Figure 2. Video Editor: Still showing only Figure 2F. Emphasize the areas that the yellow arrows point to in the original Figure 2F.
9.6. The gene Adcyap1a (“A-D-C-Y-A-P-one-A”) is expressed [1] in regions of the central nervous system, including pituitary cells. Note the highly specific expression in paired, bilateral clusters of cells on the dorsal aspect of the embryo, as well as a larger region of midline expression [2].
9.6.1. LAB MEDIA: Figure 2. Video Editor: Shift to show only Figure 2C.
9.6.2. LAB MEDIA: Figure 2. Video Editor: Still showing only Figure 2C. Emphasize the areas that the yellow arrows point to in the original Figure 2C.
9.7. The last gene examined for cavefish embryos, Sox10 [1], is evident as an early marker of neural crest on the left and right sides of the dorsal embryo [2].
9.7.1. LAB MEDIA: Figure 2. Video Editor: Shift to show only Figure 2D.
9.7.2. LAB MEDIA: Figure 2. Video Editor: Still showing only Figure 2D. Emphasize the areas that the yellow arrows point to in the original Figure 2D.



Section - Conclusion
10. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
10.1. Heidi Luc: After completing in situ we typically image our results using light microscopy. It’s best to do this within two weeks after completion in order to avoid degradation of any staining [1].

10.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
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