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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 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.) 
2.4, 2.5, 4.7, and 5.1.7.
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.) 
2.5: To ensure success, the needle has to enter the peritoneal cavity to avoid misinjections into the abdominal muscle, and not too deep into the peritoneal cavity to avoid injuring inner organs.
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? N
1. Introduction (Experimental Goal and Author Interviews) 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this experiment is to present a model that mimics the entrance of microbial-derived products after an intestinal barrier breach. This model can be used to investigate immune responses after invasion of microorganisms (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Rachel Mak’Anyengo: This method can help answer key questions in the inflammatory bowel disease field, such as uncontrolled inflammation, which is characterized by an increased intestinal epithelial permeability.

1.2. Rachel Mak’Anyengo: The main advantage of this technique is that it not only uses a defined PAMP but is also an uncomplicated approach that does not require surgery, and can be used in every laboratory setting. 
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Author Name: Demonstrating the procedure will be myself Rachel Mak’Anyengo, a post doc, and Berna Kaya, a PhD student.
1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

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 canton Basel-Stadt, Switzerland (animal protocol # 2816)
Protocol: (read by voice talent at JoVE)
2. Intraperitoneal Injection of LPS to Mice
2.1. Handle the mouse gently but firmly and restrain the animal in one hand [1-MED]. Ensure that the mouse is securely held [2-MED-over the shoulder] and can breathe normally [3-CU]. 
2.1.1. Talent at the injection bench with a cage of ~5 mice. Talent gently lifts one of the mice from the cage and then scruffs it. 
2.1.2. The mouse is now well scruffed. Talent holds up the mouse to eye level to check that it cannot move its head to bite and that the chest is moving. 
2.1.3. Shot of the mouse’s chest expanding and contracting with each breath. 
2.2. Tilt the mouse nose slightly towards the floor to expose the abdomen for injection [1-MED]. Locate the midline of the abdomen and inject the volume of LPS required on the lower left or right side [2-CU-TXT]. 
2.2.1. Shot of the mouse as Talent slowly tilts it head down. 
2.2.2. The tip of the injection needle traces the midline (without touching the animal) and then moves to the injection site and the injection is made. TEXT: Inject vehicle into control mice. 
2.3. Berna Kaya: It is very important to ensure that the needle enters the peritoneal cavity to avoid misinjections. The needle should also not go too deep into the peritoneal cavity to avoid injury of inner organs [1-INT].

2.3.1. Named Talent speaks the text to camera. 
2.4. Gently return the animal to the home cage [1-MED-over the shoulder]. Monitor the mice for the occurrence and severity of endotoxemia at the time of injection and every 2 hours thereafter for 8 hours [2-MED]. Record observations in the attached score sheet [3-LM]. 
2.4.1. Talent returns the mouse to the home cage. 
2.4.2. Talent monitors the animals and enters data onto the score sheet on a clipboard/ipad. 
2.4.3. LAB MEDIA:  57610_Niess_Table 1. Video Editor please show table. The ‘hour’ columns could be edited to use ‘h’ instead of ‘hours’ to reduce the width of the table. 
3. Tissue Sampling for Ribonucleic Acid (RNA) Extraction and Homogenization
3.1. Prepare the collection tubes by adding 1-milliliter of single-step RNA isolation reagent [1-MED] to 2-milliliter tubes prefilled with 1.4-millimeter ceramic spheres [2-CU].
3.1.1. Talent (working in fume hood) pipettes from the bottle of single-step RNA isolation reagent. 
3.1.2. The volume of single-step RNA isolation reagent is added to a 2 mL tube ceramic spheres are visible inside the tube. Other tubes containing ceramic spheres are visible in the background. 
3.2. After euthanizing and exsanguinating the mouse, use a pair of scissors to cut the skin and the muscle layer exposing the abdominal cavity with the inner organs [1-MED]. 
3.2.1. Talent uses scissors to cut the skin and muscle and open the abdominal cavity. Videographer please film from an angle that doesn’t show the actual opening of the mouse, just the actions of Talent’s hands. 
3.3. Carefully dissect the spleen, liver, and colon [1-MED]. Clean the fat from each organ [2-CU] then place in PBS on ice [3-CU].
3.3.1. Shot of the dissection plate/dish on ice as the spleen, liver, and colon are placed in quick succession onto the dissection plate/dish in that order. 

3.3.2. The fat is removed from one of the organs. 

3.3.3. The clean organ is placed into a dish/beaker containing other clean organs of the same type. 
3.4. Next, use scissors or a scalpel to cut a 0.5-centimeter long piece from each organ [1-MED-over the shoulder]. 
3.4.1. One of the organs is cut as described. 
3.5. Briefly dry the tissue on a piece of paper tissue [1-CU] and place it in the collection tube making sure that it is completely immersed in RNA isolation reagent [2-CU].
3.5.1. The organ is dabbed on a piece of tissue. 

3.5.2. The piece of tissue is placed into the tube last seen in 3.1.2. and pushed under the meniscus of the single-step RNA isolation reagent. 
3.6. Then homogenize the tissue in a high-speed benchtop homogenizer [1-MED-over the shoulder]. For soft tissues like spleen, liver, and colon use 1 cycle of homogenization at high speed for 30 seconds [2-MED].
3.6.1. Multiple tubes are loaded into the homogenizer. 
3.6.2. Talent sets the parameters and then starts the homogenizer. Please also film the homogenizer at is gets up to speed.  
3.7. After homogenization, incubate the samples for 5 minutes at room temperature [1-CU].
3.7.1. Talent places multiple tubes containing homogenized tissue one-by-one into a tube rack on the bench. 
3.8. Carefully immerse the tubes in the liquid nitrogen to snap freeze the tissue lysate [1-MED]. Store the snap frozen lysate at -80 °C until RNA isolation [2-MED-over the shoulder].
3.8.1. Talent (wearing goggles and insulated gloves) uses long tongs to immerse a tube in the liquid nitrogen. 
3.8.2. Talent places an appropriately labeled freezer box into the -80 freezer.  

4. RNA Extraction from Tissue
4.1. Begin RNA isolation by thawing the frozen tissue lysate on ice [1-MED].
4.1.1. Shot of the ice bucket as multiple appropriately labeled tubes are inserted into the ice. 
4.2. Once thawed, centrifuge the sample at 1000 x g for 5 minutes at 4 °C to pellet the remaining tissue particles that might be left [1-MED-over the shoulder].
4.2.1. Talent loads the tubes into the refrigerated centrifuge, closes the lid and starts the spin. 
4.3. Following centrifugation, transfer the supernatants to a new nuclease-free 1.5-milliliter tube [1-MED] and add 200-microliters of ice-cold chloroform per 1-milliliter of RNA isolation reagent. Immediately shake vigorously for 10 to 15 seconds [2-MED-over the shoulder]. 
4.3.1. Talent working at the fume hood to transfer one or two samples into new, labeled tubes. Other labeled tubes that have already been filled with transferred supernatants are visible in the rack. 
4.3.2. Talent working at the fume hood adds chloroform from a bottle in an ice bucket to a tube, caps it and shakes the sample vigorously by hand. 
4.4. After incubating the samples for 2 to 3 minutes at room temperature [1-MED], centrifuge at 12000 x g for 15 minutes at 4 °C [2-BROLL].
4.4.1. Shot of the tubes in the fume hood with all lids closed. 

4.4.2. Footage of the refrigerated centrifuge operating at 12, 000 x g 
4.5. The sample will now contain 3 phases: lower red phenol-chloroform phase, the interphase and the upper colorless aqueous phase [1-MED-over the shoulder]. Collect the RNA-containing upper aqueous phase [2-CU-TXT] and transfer into a new nuclease-free 1.5-milliliter tube [3-MED]. 
4.5.1. Talent lifts a tube out of the centrifuge and holds it up to eye level. The three phases are clearly visible to camera. 

4.5.2. The tubes are in a rack in the fume hood. One tube is open and a pipette tip enters the tube and aspirates the upper layer which is then visible in the tip. TEXT: ( 50% of total volume. 

4.5.3. Talent dispenses the volume into an open tube in another rack containing multiple, labeled, open tubes. 
4.6. To precipitate the RNA, add 0.5-milliliters of ice-cold isopropanol per 1-milliliter of RNA isolation reagent and mix gently by inverting the tube 5 to 6 times [1-MED].
4.6.1. Talent finishes adding 0.5-milliliters of ice-cold isopropanol to the tubes in the second rack. Talent then closes the last tube and inverts the tubes 5 to 6 times. 
4.7. After incubating for 10 to 15 minutes at room temperature, centrifuge at 12,000 x g for 10 minutes at 4 °C [1-WIDE].
4.7.1. Talent walks to the fume hood, picks up the rack of tubes, walks to the centrifuge, loads the tubes and then closes the lid and starts the spin. 
4.8. Following centrifugation, completely remove the supernatant containing the isopropanol without disturbing the pellet [1-CU].
4.8.1. The tubes are in a rack in the fume hood. One tube is open and a pipette tip enters the tube and aspirates the supernatant leaving the pellet visible to camera.  
4.9. Then wash the pellets with 1-milliliter of ice-cold 75% ethanol per 1-milliliter of RNA isolation reagent used for the initial lysis [1-MED] and vortex the sample briefly [2-MED-over the shoulder].
4.9.1. Talent working in the fume hood, repeatedly pipettes from a labeled tube of 75% EtOH and dispenses each volume into a tube containing a pellet. 
4.9.2. Talent places the samples into the sample holder on the mixer and turns it on. Alternatively, footage of Talent vortexing a single sample tube could be obtained. 
4.10. After centrifuging the sample at 7,500 x g for 5 minutes at 4 °C [1-MED-over the shoulder], completely remove the supernatant without disturbing the pellet [2-CU].
4.10.1. Talent removing the samples from the centrifuge. 
4.10.2. The supernatant is aspirated from one of the tubes. The pellet is seen to be undisturbed. 
4.11. Leave the opened tubes under the chemical hood for 3 to 5 minutes to air-dry the RNA pellet at room temperature [1-MED]. 
4.11.1. Shot of the tubes in the rack with the lids open as talent pulls down the sash of the fume hood. 
4.12. Next, dissolve the RNA pellet in 20 to 50-microliters of nuclease-free water [1-MED] by pipetting carefully up and down [2-CU]. Then incubate the sample at 55 °C for 10 to 15 minutes to further improve the solution of the RNA [3-MED-over the shoulder]. 
4.12.1. Talent pipettes from a labeled tube/bottle of NFW and dispenses it into one of the tubes containing a pellet. 
4.12.2. The volume in the tube is pipetted up and down until the pellet is no longer visible. 

4.12.3. Talent places the tubes into heat block one-by-one. 
5. Digestion of Remaining DNA
5.1. Digest contaminating DNA by first adding nuclease-free water to a maximum of 10-micrograms of RNA so that the final volume will be 50-microliters after the addition of buffer and enzyme [1-MED].  
5.1.1. Talent working at the bench pipettes NFW from a labeled bottle/tube and adds the volume to a sample tube. Talent then changes the pipette tip and repeats the action for another sample tube. 
5.2. Then add 5-microliters of 10x DNase I Buffer and 1-microliter of recombinant DNase I per sample [1-MED-over the shoulder-TXT] and mix gently by pipetting up and down [2-CU]. Incubate at 37 °C for 20 to 30 minutes [3-MED-over the shoulder].
5.2.1. Talent lifts a tube of buffer and enzyme mix from the ice bucket and aspirates a small volume. TEXT: These reagents can be combined before addition. 
5.2.2. The volume is added to a tube of DNA and water from 5.1.1.
5.2.3. Talent places the rack of tubes into an incubator or heat block. 
5.3. Following the incubation, vortex the DNase inactivation reagent [1-MED-over the shoulder] then add 5-microliters to the sample and mix well [2-CU]. Incubate for 5 minutes at room temperature mixing occasionally by hand [3-MED].
5.3.1. Talent vortexes the DNase inactivation reagent. 
5.3.2. DNase inactivation reagent is added to the tube and mixed with the pipette.
5.3.3. Talent returns the tube to the rack and then picks up another tube. 
5.4. After centrifuging at 10,000 x g for 1.5 minutes, transfer the supernatant containing the DNA-free RNA into a new nuclease-free tube [1-MED-over the shoulder].
5.4.1. Talent removes a tube from the centrifuge, pipettes the supernatant from the tube and then dispenses it into a clean tube in another rack. 
5.5. Finally, measure the RNA concentration and quality by spectrophotometer [1-BROLL].
5.5.1. Talent adding samples to the spec and noting the readings. 
6. Results: LPS Injection Induces the Expression of Pro-Inflammatory Cytokines in C57Bl/6 Mice
6.1. After injection of LPS the disease score, which includes assessments of the appearance and the activity of the animals, opening of their eyes and their respiration rate and quality, was plotted on the y-axis against time on the x-axis [1-LM-TXT]. 
6.1.1. LAB MEDIA: 57610_Niess_Figure1. Video Editor please emphasize the text ‘z-score’ and then ‘time’ when narrated. TEXT: LPS 2 µg/g body weight
6.2. qPCR to quantify cytokine expression revealed that Il-6 peaked 2 hours after LPS injection in spleen [1-LM] and colon [2-LM], and 4 hours after injection in the liver [3-LM]. 
6.2.1. LAB MEDIA: 57610_Niess_Figure 2A_Spleen
6.2.2. LAB MEDIA: 57610_Niess_Figure 2A_Colon
6.2.3. LAB MEDIA: 57610_Niess_Figure 2A_Liver.
6.3. The expression of Il1b [1-LM], TNFa [2-LM], and Il10 peaked 4 hours after injection in all tissues [3-LM]. 
6.3.1. LAB MEDIA: 57610_Niess_Figure 2B
6.3.2. LAB MEDIA: 57610_Niess_Figure 2C
6.3.3. LAB MEDIA: 57610_Niess_Figure 2D
6.4. Within 8 hours, the expression of Il6, Il1b, TNFa, and Il10 returned to baseline levels [1-LM]. 
6.4.1. LAB MEDIA: 57610_Niess_Figure 2
7. Conclusion (said by authors on camera)
7.1. Rachel Mak’Anyengo: While attempting this procedure, it’s important to remember to consider the dose of LPS, the hygiene status of the mice, the time point of experiment termination, and most importantly, the genetic background of the mouse strain.  
7.2. Rachel Mak’Anyengo: After watching this video, you should have a good understanding of how to mimic the entrance of bacterial-derived compounds into a host after a barrier breach. The low sublethal dose of LPS systemically injected into mice induces upregulation of proinflammatory cytokines, which are quantified by rt-qPCR analysis. 
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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