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A. Microscopy: Does your protocol involve video microscopy? Y, Dissecting/Intravital microscope (Nikon, SMZ 1000)
B. Does your protocol include software usage? N

C. Which steps of from the protocol section below will viewers benefit most from having filmed? 

1.4. Within 24 h of birth, administer to each neonate 20 μL of 1.2 x 105 PFU/mL RRV via the i.p. route; use the same volume of saline as the control.

4.2. At the beginning of the injection, press the mouse’s leg with the ring finger obliquely over the right thigh, and introduce the needle slowly at a 15° angle (Figure 1). Upon reaching the surface of the lower edge of the liver (Figure 2), about 0.5 cm in, inject the AgNP collagen mixture; then, withdraw the needle slowly.

5.4. Insert the needle (with a 1-mL unloaded insulin syringe) into the left ventricle of the heart and slowly pull back the syringe plunger to obtain the maximum blood volume. Then, transfer the blood to a 1.5-mL tube.

7.4. Load a 1-mL syringe with methylene blue solution (0.05 wt.% in H2O). Slowly insert the syringe needle into the gallbladder cavity; then, grasp the needle with the ophthalmic forceps, and slowly infuse 10 - 20 µL of methylene blue.

D. What is the single most difficult aspect of this procedure and what do you do to ensure success? Extrahepatic Cholangiography to Observe the Extrahepatic Bile Duct Patency
E. Will the filming need to take place in multiple locations? N

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. Zhang Ruizhong: This method can help answer key questions in the biliary atresia, or BA, field, about disease pathogenesis and treatment.
1.2. Zhang Ruizhong: The main advantage of this technique is that the neonatal mouse injection technique will help researchers to become familiar with the method for other neonatal mouse model studies. 

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Fu Ming: The implications of this technique extend toward the of BA, as silver nanoparticles have a significant anti-inflammatory effect. 

1.4. Fu Ming: Though this method can provide insight into BA treatment, it can also be applied to other systems, such as a neonatal mouse model of the pathogenesis of respiratory syncytial virus.
1.5. Fu Ming: Generally, individuals new to this method will struggle, because the small size of neonatal mice can result in bleeding or leaking during the injection process.

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.6. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) of the Sun Yat-Sen University Laboratory Animal Center.

Protocol: (read by voice talent at JoVE)
2. Biliary Atresia (BA) Establishment and Silver Nanoparticle (AgNP) Injection

2.1. To establish biliary atresia in a mouse model, load the rhesus rotavirus into a 1-mL insulin syringe equipped with a 29-gauge needle [1-WIDE-TXT] and intraperitoneally deliver 2.4 x 104 plaque forming units of virus in 20 microliters of Dulbecco's Modified Eagle Medium to each neonate within 24 hours of birth [2-CU].

2.1.1. Talent loading syringe (TEXT: See text for all solution/reagent preparation details)

2.1.2. Neonate being injected

2.2. Then return the neonates to their mother for daily monitoring and weighing [1-MED].

2.2.1. Talent placing mouse into cage 

2.3. When the neonatal animals begin to exhibit signs of jaundice, load a 1-mL syringe equipped with a 29-gauge needle with 50 microliters of freshly-prepared silver nanoparticle collagen solution per animal [1-CU-TXT] and use the ring finger to press the leg of one jaundiced animal obliquely over the right thigh [2-ECU].

2.3.1. Talent loading syringe, with AgNP collagen mixture container visible in frame as possible (TEXT: Neonates exhibit jaundice, clay-colored stool, and oiliness at about 6 d post-inoculation)

2.3.2. Leg being pressed

2.4. Slowly introduce the needle at a 15° angle into the peritoneum [1-CU] and, upon reaching the surface of the lower edge of the liver, inject the silver nanoparticle collagen mixture [2-CU-TXT].

2.4.1. Needle being inserted

2.4.2. AgNP being injected (TEXT: Deliver 2nd injection 3 d later) [Shots 2.4.2 – 2.5.2 combined]
2.5. When all of the mixture has been injected, slowly remove the needle [1-ECU] and allow the animal to rest for 10 minutes to allow the collagen to solidify and to prevent the mother from licking the injection site [2-MED-TXT].

2.5.1. Needle being removed

2.5.2. Talent setting timer (Videographer: No need to show mice in shot) (TEXT: Repeat for each mouse) 
2.6. Then return the mice to their cages for daily monitoring [1-MED-over the shoulder].

2.6.1. Talent adding mouse to cage

3. Blood Sample Collection

3.1. On day 9 or 12 after inoculation, immobilize the limbs of an infected mouse [1-WIDE-TXT] and sterilize the upper and lower abdomen with 75% ethanol [2-CU].
3.1.1. Talent immobilizing mouse (Videographer: More Talent than mouse in shot) (TEXT: Anesthesia: 0.5% sevoflurane) [Shot 3.1.1 – 3.2.2 combined]
3.1.2. Mouse being sprayed/swabbed
3.2. Open the skin, muscle, and peritoneum along the midline to the xiphoid [1-CU] and use a sterile cotton swab to remove the gastrointestinal tract to fully expose the diaphragm [2-ECU].

3.2.1. Incision being made

3.2.2. Tract being moved/diaphragm being exposed. 
3.3. Insert the needle of an unloaded 1-mL insulin syringe into the left ventricle of the heart [1-CU] and slowly retract the syringe plunger to obtain the maximum blood volume [2-CU].

3.3.1. Needle being inserted [Shots 3.3.1 and 3.3.2 combined]
3.3.2. Plunger being pulled/blood being extracted

3.4. Transfer the blood to a 1.5-mL tube for a 30-minute incubation at room temperature [1-MED] and pellet the red blood cells by centrifugation [2-MED-over the shoulder-TXT].

3.4.1. Talent adding blood to tube

3.4.2. Talent adding tube(s) to centrifuge (TEXT: 5 min, 400 x g, 4℃)
3.5. Then collect the serum for later analysis [1-CU-TXT].

3.5.1. Serum being added to collection tube (TEXT: Repeat for each mouse)

4. Extrahepatic Cholangiography and Hematoxylin and Eosin Liver Sample Staining

4.1. For extrahepatic cholangiography, use a cotton swab to fully expose the liver, gallbladder, and extrahepatic bile ducts [1-WIDE].

4.1.1. Talent at exposing organs [Shots 4.1.1 – 4.3.1 combined]
4.2. After photographing the appearance of the liver and bile ducts under a dissecting microscope [1-LM], use ophthalmic forceps to gently grasp the bottom of the gallbladder [2-SCOPE] and slowly insert the needle of a 1-mL syringe loaded with methylene blue solution into the gallbladder cavity [3-SCOPE].

4.2.1. *To be provided by Authors: image of liver and bile ducts pre-methylene blue injection（Image has been sent to JoVE）
4.2.2. Gallbladder being grasped

4.2.3. Needle being inserted

4.3. Grasping the needle with the forceps, slowly infuse 10-20 microliters of methylene blue [1-SCOPE]. When the dye passes through the extrahepatic bile ducts to the jejunum, obtain another photograph of the tissue [2-LM].

4.3.1. Needle being grasped, then dye being infused (Videographer: Can split action into separate shots as necessary)

4.3.2. *To be provided by Authors: image of liver and bile ducts post-methylene blue injection（Image has been sent to JoVE）
4.4. Then, for hematoxylin and eosin staining, harvest the liver from each animal [1-CU] for overnight fixation in 10% formalin [2-MED].

4.4.1. Liver being harvested

4.4.2. Talent placing liver into formalin

4.5. The next morning, embed the samples in paraffin for sectioning [1-CU] followed by dewaxing, rehydration with an ethanol series [2-MED], and hematoxylin and eosin staining according to standard histopathological analysis protocols [3-LM].

4.5.1. Liver being placed into paraffin

4.5.2. Talent placing slide(s) into ethanol

4.5.3. Authors: please upload the images from Figure 5 through the submission link together in a new .ai or .psd file without the arrows and BV or PV text labels: no animation（Image has been sent to JoVE）
5. Results: Representative Effects of AgNPs on BA Syndrome in Mice
5.1. Compared to untreated biliary atresia mice [1-LM], silver nanoparticle-treated animals demonstrate reduced jaundice [2-LM] and maintain their normal body weight [3-LM].
5.1.1. Authors: please upload the images from Figure 3A through the submission link without the A label: Video Editor: please emphasize RRV images（Image has been sent to JoVE）
5.1.2. Figure 3A: please emphasize RRV + AgNPs images

5.1.3. Authors: please upload the graph from Figure 3B through the submission link without the B label: please emphasize green data line（Image has been sent to JoVE）
5.2. The levels of bilirubin metabolism and hepatic transaminase drop to normal control values, suggesting that the silver nanoparticles greatly improve liver function [1-LM].

5.2.1. Table 1.xlsx: Video Editor: please emphasize RRV+AgNp data row

5.3. Extrahepatic cholangiography with methylene blue staining confirms bile duct patency after silver nanoparticle treatment [1-LM] and H&E staining reveals a significant decrease in inflammatory cell infiltration in the hepatic portal area of mice treated with silver nanoparticles compared to controls [2-LM]. 

5.3.1. renamed_d5d41.tif: Video Editor: please emphasize dotted blue lines in RRV + AgNPs images

5.3.2. renamed_03e55.tif: Video Editor: please emphasize TTV + AgNPs images

5.4. Flow cytometric analysis indicates the presence of significantly fewer NK cells in the livers of silver nanoparticle treated animals [1-LM] compared to untreated rhesus rotavirus-infected mice [2-LM]. 

5.4.1. Authors: please upload the dot plots from Figure 6A through the submission link without the A label: Video Editor: please emphasize gates in RRV + AGNPs dot plots（Image has been sent to JoVE）
5.4.2. Figure 6A: please emphasize gates in RRV dot plots

5.5. Further, immunohistochemical staining reveals a substantially reduced expression of NK cell marker staining in the portal triad [1-LM] of silver nanoparticle-treated mice compared to rhesus rotavirus-infected animals [2-LM].

5.5.1. renamed_b7cda.tif: Video Editor: please emphasize RRV + AgNPs images

5.5.2. renamed_b7cda.tif: Video Editor: please emphasize RRV images

6. Conclusion (said by authors on camera):

6.1. Fu Ming: While attempting this procedure, it’s important to remember that practice will give better results.

6.2. Fu Ming: Following this procedure, other methods, like conjugating the AgNp to other drugs, can be performed to answer additional questions about the effectivity of reagents in the treatment of BA in a mouse model.

6.3. Fu Ming: After its development, this technique paved the way for researchers in the field of gastroenterology to explore BA or other related diseases, such as cholestasis in liver.

6.4. Fu Ming: Don't forget that working with rhesus rotavirus can be extremely hazardous and that precautions, such as wearing the appropriate personal protective equipment, should always be taken while performing this procedure. 
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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 the filenames of all the media to be included into the video here.

renamed_b7cda.tif
renamed_d5d41.tif

renamed_03e55.tif

Table 1.xlsx
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 in the email accompanying the finalized script.
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