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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? Y, Carl Zeiss Stemi 2000 (no camera port) and dissecting scope similar to Baytronix model
2. Does your protocol demonstrate software usage? 
3. Which steps from the protocol section below are the most important for viewers to see? 
2.11., 4.6. 6.2.-6.4.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
Proper injection in step 4.6, and proper larval dissection in step 6.3 (although this also includes step 6.2 and 6.4).
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


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. Jennifer Jemc: This method can help answer key questions regarding the genetic regulation of the formation and maintenance of the blood brain barrier at multiple stages of Drosophila development [1].

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

1.2. Danielle Talbot: The main advantage of this technique is that it allows evaluation of the blood brain barrier function in live tissues [1].

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

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

1.3. Jennifer Mierisch: This method can also be adapted to examine the permeability of other barriers, like the intestinal epithelium, in a variety of organisms [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.4. Danielle Talbot: Visual demonstration of this method is critical, as the sample manipulations can be difficult and many steps require close attention to detail [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


Section - Protocol
2. Embryo Collection
2.1. For embryo collection, place a minimum of 50 virgin females [1] with 20-25 males per bottle with cornmeal-agar food [2] and incubate these flies for 1-2 days before beginning the collections [3].
2.1.1. WIDE: Talent placing flies into bottle Videographer: Shot will be used again
2.1.2. Talent adding flies to bottle Videographer: Shot will be used again
2.1.3. Talent placing bottle(s) into incubator Videographer: Shot will be used again
2.2. The day before the collection, warm apple juice agar plates at 25 degrees Celsius overnight [1]. 
2.2.1. Talent placing plate(s) at 25 °C
2.3. The next morning, transfer the carbon dioxide-anesthetized flies to a collection cage [1] and place a pre-warmed apple juice agar plate with a small smear of yeast paste on the open end of the cage [2].
2.3.1. Files being added to cage
2.3.2. Plate being placed into open end of cage

2.4. Then secure to plate to the cage with the red sleeve [1]. 

2.4.1. Plate being secured

2.5. To clear older embryos, allow the flies to lay eggs on an apple juice agar plate for 1 hour at 25 degrees Celsius [1]

2.5.1. Use 2.1.3. Cage being placed into incubator

2.6. At the end of the incubation, invert the cage mesh side down [1] and tap the flies to the bottom of the cage [2]. 

2.6.1. Cage being inverted
2.6.2. Flies being tapped
2.7. Replace the apple juice agar with a new pre-warmed apple juice agar plate with a small smear of yeast paste [1] Allow the flies to lay eggs on the new plate for another hour at 25 degrees Celsius [2-TXT].

2.7.1. Plate being replaced Videographer: Shot will be used again
2.7.2. Use 2.1.3. Talent placing cage into incubator TEXT: Discard old plate

2.8. To collect late stage 17 embryos for injection, replace the apple juice agar plate with a new pre-warmed plate with a smear of yeast paste [1] and allow the flies to lay eggs on the plate at 25 degrees Celsius [2].

2.8.1. Use 2.7.1. Plate being replaced
2.8.2. Use 2.7.2. Cage being placed into incubator

2.9. After 1 hour, replace the plate [1] and age the plate with collected embryos for 19 hours at 25 degrees Celsius, so that the embryos will be 20-21 hours old at the time of imaging [2].

2.9.1. Use 2.7.1. Plate being replaced
2.9.2. Use 2.7.2. Cage and plate being placed into incubator

2.10. At the end of the 19 hour incubation, remove the embryo collection plate from the incubator [1] and cover the surface of the plate with PBTx (P-B-T-X) [2-TXT].

2.10.1. Plate being removed
2.10.2. Plate being covered with PBTx, with PBTx container visible in frame TEXT: PBTx: PBS + 0.1% Triton X-100

2.11. Use a paintbrush to loosen the embryos from the plate surface into a 70-micrometer nylon mesh strainer [1] and place the strainer with embryos in a 50% bleach solution in a 100-millimeter Petri dish for 5 minutes with occasional agitation at room temperature to dechorionate them [2].

2.11.1. Embryos being loosened into strainer Videographer: Important step
2.11.2. Shot of strainer being placed in bleach with embryos in Petri dish being agitated Videographer: Important step

2.12. At the end of the incubation, rinse the embryos three times by swirling the strainer in fresh PBTx, using a new Petri dish for each wash [1]. 

2.12.1. Embryo being swirled in 3 successive petri dishes, with PBTx container visible in frame

2.13. Wash embryos to one side of the strainer with PBTx and use a glass pipette to transfer the embryos onto a 2% agarose gel slab [1]. Remove the excess liquid with filter paper [2].

2.13.1. Embryos being washed to one side of the strainer, collected with a glass pipette and added to slab
2.13.2. Liquid being removed with filter paper

2.14. Align 6-8 embryos on the slab with the posteriors to the right and the dorsal sides facing up [1] and firmly press a piece of double-sided tape affixed to a slide on top of the embryos [2].

2.14.1. Embryos being aligned  Author comment: This shot was also taken with the scope camera. Might be good to show image from FIgure 1B here to illustrate the correct orientaion. Not sure that this was very clearly captured by the scope camera.
2.14.2. Shot of aligned embryos, then tape being pressed onto embryos

2.15. Then desiccate the embryos at room temperature for about 25 minutes [1] before covering the specimens with halocarbon oil [2].

2.15.1. Talent setting timer, with tape w/ embryos visible in frame
2.15.2. Oil being added to tape 

3. Larval Collection

3.1. For larval collection, set up a cross with 5-10 virgin female flies of the desired genotype [1] and half as many males of the desired genotype in a vial with cornmeal-agar food [2].

3.1.1. Use 2.1.1. WIDE: Talent adding flies to vial 
3.1.2. Use 2.1.2. Flies being added to vial

3.2. After 5-7 days at 25 degrees Celsius, depending on the genotype, use forceps to gently collect wandering third instar larvae from the vial [1] and rinse the larvae with PBS to remove any stuck food stuck [2].

3.2.1. Instar being collected
3.2.2. Larvae being rinsed

3.3. Transfer the larvae to an apple juice agar plate for genotyping as necessary [1-TXT] before using a paintbrush to dry the larvae on a tissue [2].

3.3.1. Talent adding flies to plate TEXT: See text for genotyping details
3.3.2. Larvae being rolled/dried

3.4. Then use the paintbrush to transfer 6-8 larvae to a slide prepared with double-sided tape [1].

3.4.1. Larvae being added to slide

4. Needle Preparation and Specimen Injection

4.1. Before the injection, use a micropipette puller to pull capillary tubes into a standard needle shape for D. melanogaster injections [1] and anchor the needles in clay in a Petri dish [2].

4.1.1. WIDE: Talent pulling tube(s)
4.1.2. Needle being anchored

4.2. For embryo injection, use a 20-microliter gel-loading pipette tip to load a prepared needle with 5 microliters of 10-kilodalton dextran conjugated to sulforhodamine 101 acid chloride [1] and load the needle into a needle holder [2].

4.2.1. Needle being loaded, with dextran container visible in frame
4.2.2. Needle being loaded onto holder

4.3. Position the needle in a micromanipulator secured to a steel base [1] and set the injection apparatus to 50 pounds per square inch and 5-10 milliseconds with a range of 10 [2].

4.3.1. Needle being positioned
4.3.2. Injection apparatus being set

4.4. Place the slide on the micromanipulator stage [1] and brush edge of the needle against the edge of the double-sided tape at a 45-degree angle to create a slightly-angled, tip broken just enough to allow flow of the 10-kilodalton dextran through the opening [2].

4.4.1. Slide being placed onto stage 
4.4.2. Needle being brushed against tape  Author comment: This shot was also taken with the scope camera.

4.5. Pump the foot pedal until the dye is at the tip of the needle [1].

4.5.1. SCOPE: Dye being pumped to tip of needle
4.5.2. Author comment: This shot should be cut and cobined with 4.6.1.

4.6. Align the needle so that it is parallel with the embryo and puncture the posterior end of the specimen [1]. Pump the foot pedal to inject 2 nanoliters of dye into the specimen [2].

4.6.1. SCOPE: Needle being aligned and moved to puncture the posterior end. Videographer: Important/difficult step
4.6.2. SCOPE: Fly being injected Videographer: Important/difficult step 

4.7. Note the time of injection for incubation purposes [1] and continue down the slide to inject additional specimens [2].

4.7.1. Talent checking watch or clock and writing down time 

4.8. For larval injection, make a slightly larger, angled opening than that which is used for injecting embryos [1] and angle the needle slightly downward toward the specimen before injecting the larva with 220 nanoliters similar to as demonstrated for embryonic specimens [2].

4.8.1. SCOPE: Tip being broken then shot of tip
4.8.2. SCOPE: Shot of angled needle, then larva being injected 

5. Embryo Imaging 

5.1. At the end of the 10-minute injection incubation, use a cotton-tipped applicator to apply petroleum jelly on the right and left sides of the samples on the slide as a spacer [1], position the coverslip on top, and place the slide onto a confocal microscope stage [2].

5.1.1. WIDE: Talent applying jelly to slide and then placing the coverslip on top.
5.1.2. Talent placing sample onto stage

5.2. Select the 20x objective [1] and image the samples throughout the depth of each embryo [2].

5.2.1. Talent selecting objective
5.2.2. Talent at microscope, imaging embryo 

5.3. Then calculate the percentage of samples with a compromised blood brain barrier according to the formula [1-TXT].

5.3.1. Talent at computer, calculating compromised BBB TEXT: % samples w/ compromised BBB = # samples w/ dye accumulation in VNC/total # samples assayed

6. Larvae Dissection and Imaging 

6.1. Before beginning the dissection procedure, use nail polish to mount two coverslips spaced approximately 0.5 centimeters apart on a slide [1] and place an injected larva into PBS on the slide at the end of the 30-minute incubation [2].

6.1.1. WIDE: Talent adding coverslip to slide, with nail polish visible in frame
6.1.2. Larvae being placed onto slide

6.2. Using one pair of forceps, grasp the larva halfway down the larval body [1] and use a second pair of forceps to separate the anterior and posterior halves of the larva [2].

6.2.1. SCOPE: Larva being grabbed Videographer: Important step
6.2.2. SCOPE: Larva being separated Videographer: Important step

6.3. Next, use one pair of forceps to grip the anterior region at the mouth hooks [1] and use the second pair of forceps to invert the body wall over the tip of the first pair of forceps [2]. The brain and ventral nerve cord will be exposed [3].

6.3.1. SCOPE: Anterior region being grasped Videographer: Important/difficult step
6.3.2. SCOPE: Body being inverted Videographer: Important/difficult step
6.3.3. [bookmark: _GoBack]SCOPE: Shot of brain and VNC Videographer: Important/difficult step  Author comment: It can be difficult to point this structure out when embedded with other tissues. Easier to see as it is being teased away from the body wall in the next step. We had some difficulty getting shot 6.3.3

6.4. Separate the brain and ventral nerve cord from the body wall by severing nerves if needed [1] and remove the body wall from the slide [2]. 

6.4.1. SCOPE: Brain and ventral nerve cord being separated from the body wall. Videographer: Important step
6.4.2. SCOPE: Body wall being removed Videographer: Important step

6.5. Cover the sample with 10 microliters of 80% glycerol [2].

6.5.1. 
6.5.2. Glycerol being added to sample

6.6. Then place a coverslip on top of the sample for imaging [1] and image the samples to determine the percentage of samples with a compromised blood brain barrier as demonstrated [2].

6.6.1. Coverslip onto sample
6.6.2. Talent at microscope, imaging samples




Section – Results
7. Results: Representative Blood-Brain Barrier (BBB) Formation Analysis 

7.1. When wild-type late stage 17 embryos are injected with 10-kilodalton dextran conjugated to sulforhodamine 101 acid chloride fluorescent dye, the large dextran molecule is excluded from the ventral nerve cord, as expected [1].

7.1.1. LAB MEDIA: Figure 2A
 
7.2. Heterozygous raw-one mutant embryos exhibit an intact blood brain barrier, similar to that observed in wild-type control embryos [1].

7.2.1. LAB MEDIA: Figures 2A and 2B: JoVE Video editor please emphasize raw +/- image OR no animation

7.3. In contrast, homozygous raw-one mutant embryos exhibit defects in the integrity of the blood brain barrier, with the 10-kilodalton dextran flooding into the ventral nerve cord, indicating a failure of the blood brain barrier to form [1].

7.3.1. LAB MEDIA: Figure 2C

7.4. In wild-type control larval samples, 10-kilodalton dextran fails to penetrate the blood brain barrier and is excluded from the brain and ventral nerve cord [1].

7.4.1. LAB MEDIA: Figures 2D and 2E 




Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Jennifer Jemc: When attempting this procedure, proper aging of the embryos is critical to ensure that the samples are examined at an age at which blood brain barrier formation is expected to be complete [1]. 
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
8.2. Danielle Talbot: Following this procedure, mutants exhibiting a compromised blood brain barrier can be further studied using genetics, immunohistochemistry, and microscopy to better understand gene function at the cellular level [1].
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
8.3. Danielle Talbot: This technique will allow researchers to identify additional genes that are critical for the establishment and maintenance of the blood brain barrier [1].
8.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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