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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N  

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 2.1, 3.3, 4.2, 4.3 and 4.4
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

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 using the step numbers listed in this document. (Please do not list entire sections.) 3.3
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? Y If yes, how far apart are the locations? In the same building
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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Jie Ji: This method can help answer key questions in the mucosal vaccinology field, such as how intestinal mucosa uptake biological compounds and how such biologics modulates the immune system at the local site after intubation [1-MED]. 
1.1.1. Named author states the above, looking slightly off to the side. Interview style. 
1.2. Jie Ji: The main advantage of this technique is that is simple to set up, quick and shows low mortality rates [1-MED].
1.2.1. Named author states the above, looking slightly off to the side. Interview style.
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Nerea Roher: Though this method can provide insight into _mucosal vaccinology, it can also be applied to other compounds, such as chemicals, toxics, or pathogens [1-MED].
1.3.1. Named author states the above, looking slightly off to the side. Interview style.
1.4. Rosemary Thwaite: Visual demonstration of this method is critical, as in the oral intubation and intestine dissection steps you need to be careful, because you could injure the zebrafish and cause death. Also, the end of the intestine is very fine and fragile [1-MED].   
1.4.1. Named author states the above, looking slightly off to the side. Interview style.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
N/A
D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.5. All experimental procedures involving zebrafish (Daio rerio) were authorized by the Ethics Committee of the Universitat Autònoma de Barcelona (CEEH number 1582) in agreement with the International Guiding Principles for Research Involving Animals (EU 2010/63). All experiments involving zebrafish were performed at 26-28 °C.
Protocol: (read by voice talent at JoVE)
2. Preparing the Equipment for Oral Intubation
2.2.
To begin, attach the needle apparatus to a 100 microliter Luer lock syringe [1-MED].

2.2.1. Talent safely attaches the needle apparatus to a Luer lock syringe. 

2.1. Then, place approximately 1 centimeter of fine silicone tubing on a 31-gauge Luer lock needle [1-CU]. Cut a sterile 10-microliter filter pipette tip, take the finer end, and place it over the silicone tube as a sheath [2-CU].
2.1.1. Talent safely places the fine silicone tube over the needle.

2.1.2. Talent cuts the pipette tip and places it over the silicone tube. 

2.2.  [1-MED].

2.2.1. Talent safely attaches the needle apparatus to a Luer lock syringe.  (Move above 2.1)
3. Zebrafish Anesthetization and Oral Intubation 
3.1. First, move the fish to the experimental tanks one night prior to the experiment [1-MED-TXT]. Vortex the prepared nanoparticle solution well and draw up the desired volume of the suspension [2-MED].
3.1.1. Talent transfers the fish to an experimental tank. TEXT: Fast fish 48h 

3.1.2. Talent vortexes a tube of the nanoparticle suspension and draws some of it up into the Luer lock syringe. 
3.2. After safely anesthetizing the fish, use a net to quickly transfer the fish to a wet plastic tray [1-MED]. Orient the animal horizontally to face the needle [2-CU].
3.2.1. Talent touches the tail fin of the fish with one finger ensuring fish are fully anesthetized, talent transfers one anesthetized fish to the wet plastic tray with a net. 

3.2.2. Talent adjusts the orientation of the fish. 

3.3. Carefully, support the fish with one hand and open the mouth with the protected needle [1-CU/ECU]. Then, gently insert the needle down the esophagus to about 1 centimeter from the mouth opening [2-CU/ECU]. 
3.3.1. Talent supports the fish with one hand and uses the other hand to open the fish’s mouth with the protected needle. Videographer: An ECU shot may be more appropriate here. 
3.3.2. Talent inserts the needle down the fish’s esophagus. Videographer: An ECU shot may be more appropriate here. 
3.4. Jie Ji: It’s difficult to see how far the needle should go and this is a matter of practice. You will feel the needle as it finds a stop and then, by manipulating the needle, you find the correct angle to insert the device a little more [1-MED].

3.4.1. Named author states the above, looking slightly off to the side. Interview style. 
3.5. Slowly inject the nanoparticle suspension into the fish; ensuring the suspension does not flow outward through the gills or mouth [1-CU/ECU].
3.5.1. Talent injects the suspension slowly. Videographer: An ECU shot may be more appropriate here.
3.6. After this, gently remove the needle and place the fish into a recovery tank [1-MED-TXT]. While the fish recovers, monitor the fish for any abnormalities [2-MED].
3.6.1. Talent transfers the fish to the recovery tank. TEXT: Recovery takes ~1 min

3.6.2. Talent observes the fish in the tank. 

3.7. Once the fish has recovered, return it to one of the experimental tanks [1-MED].

3.7.1. Talent transfers the fish to the experimental tank from the recovery tank. 

4. Zebrafish Intestine Dissection
4.1. After euthanizing the fish according to the text protocol, place the fish on a piece of filter paper [1-MED]. Using sharp dissection scissors, make a semi-circular incision from the anus to the operculum [2-CU/ECU]… and open the incision with fine tweezers [3-CU/ECU].
4.1.1. Talent uses a net to place the fish on filter paper. 

4.1.2. Talent uses sharp dissection scissors to make an incision from the anus to the operculum of the fish. Videographer: An ECU shot may be more appropriate here.
4.1.3. Talent uses fine tweezers to open the incision. Videographer: An ECU shot may be more appropriate here.
4.2. Then, cut both ends of the intestine, take out all of the internal organs, and place them on the filter paper [1-CU-TXT].
4.2.1. Talent cuts both ends of the intestine, removes the internal organs, and places the organs on filter paper. TEXT: Caution: Work quickly to reduce cell metabolism and death

4.3. Next, separate the intestine from the internal organs and stretch it out, taking care to obtain all of the intestine [1-CU/ECU].

4.3.1. Talent removes the intestine from the dissected internal organs and stretches it out. Videographer: An ECU shot may be more appropriate here.
4.4. Finally, use tweezers to roll the intestine on the filter paper to detach the adhesive tissue [1-CU-TXT]. 
4.4.1. Talent uses tweezers to roll the intestine on the filter paper. TEXT: See text for further analysis options Authors: JoVE videos show a protocol from start to finish. Thus, we cannot film the alternate methods for further analysis you mentioned in your script draft. I have directed the viewer to read your manuscript for further information on these analyses. 
5. Results: Home-made Oral Intubation Device Successfully Delivers Fluorescent Nanoparticles IBsTNFα with Low Average Percent Mortality
5.1. Using this protocol, zebrafish of mixed sex were successfully intubated with different recombinant protein nanoparticles [1-CU/ECU]. Using the home-made oral intubation device, a low average percentage of mortality was achieved [2-LM].
5.1.1. Video editor: Use representative clips from 3.3.1 and 3.3.2.

5.1.2. Table 1: Video editor: Show Table 1 

5.2. To evaluate the delivery of the fluorescent nanoparticles IBsTNFα (Pronunciation: “Inclusion bodies made with recombinant TNFalpha”), a cytometry analysis was performed. The total amount of fluorescent cells was significantly higher in the nanoparticle-intubated group than in the control group [1-LM]… both 5 and 24 hours after intubation [2-LM].

5.2.1. Figure 2A: Video editor: Show figure 2A. 

5.2.2. Figure 2B: Video editor: Show figure 2B.
6. Conclusion (said by authors on camera)

6.1. Jie Ji: The intubation equipment is inexpensive, precise, and reusable. The whole intubation procedure can be done very quickly by one operator and, importantly, the method is consistent between different operators [1-MED].

6.1.1. Named author states the above, looking slightly off to the side. Interview style. 
6.2. Jie Ji: The combination of our oral intubation method with downstream analysis could be ideal for oral vaccine development [1-MED].
6.3. 
Named author states the above, looking slightly off to the side. Interview style.
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.

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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