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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____N_____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N_____ 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.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document. ___________________________________________

Authors, please answer this question a second time using the script step numbers for the videographer’s reference. 

Section 3: 3.4, 3.5, 3.6, 3.8, 3.9
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document.___________________________

Authors, please answer this question a second time using the script step numbers for the videographer’s reference.
3.8- Carefully insert the rigid endoscope sheath into the rectum.  Generally, the endoscope can be inserted up to 3 centimeters, at which point the colon in mice curves and is not accessible to the rigid endoscope.
E.  Will the filming need to take place in multiple locations? (Y/N) ___N____ If yes, how far apart are the locations? ___________________________________________________

1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Conceptual Narrative:
The overall goal of the following experiment is to test the efficacy of new therapeutics in colitis and cancer models through inducing disease in mice. (Intro)
To investigate therapies that inhibit the induced pathology, the therapeutic is administered prophylactically.  In this video, recombinant human Interleukin-11 protein is used. (P1)
Editors, as this point is narrated please show the images of the mice being injected on the left side of “52383_Putoczki_Concept.ai.”  These images can be animated by depressing the plunger into the mice. 
Dextran Sulphate Sodium, or DSS, is then administrated in the drinking water to elicit acute mucosal damage and many of the histopathological features associated with inflammatory bowel disease. (P2)
Editors, as this point is narrated please show the image of the flask in the center of “52383_Putoczki_Concept.ai.”  These images can be animated by showing a small amount of white powder sprinkling into the water in the flask and mixing it until it dissolves.
Next changes in disease are monitored by endoscopy in order to determine therapeutic efficacy. (P3)
Editors, as this point is narrated please show the rightmost images in “52383_Putoczki_Concept.ai.”  To animate, bring the endoscope toward the anus of one of the mice to indicate endoscopy is performed.  
Ultimately, the results show reduced disease burden based on endoscopic monitoring and scoring following therapeutic treatment of mice with induced disease pathology. (P4)
Show figure 6A here.
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Tracy Putoczki:  The main advantage of this technique over existing methods, like histological examination of multiple cohorts, is that disease burden can be monitored in an individual mouse over time.   
1.1.1. MED:  Tracy speaks toward camera, interview style.
1.2. Matthias Ernst: This method can help answer key questions in the inflammation and cancer field, such as whether inhibition of cytokine signaling pathways is a new therapeutic opportunity.  
1.2.1. MED:  Matthias speaks toward camera, interview style.
1.3. Matthias Ernst: The implications of this technique extend toward therapy for inflammatory bowel disease and colorectal cancer because testing in pre-clinical models is essential to our understanding of the success or failure of new therapies.  
1.3.1. MED:  Tracy speaks toward camera, interview style.
1.4. ** Tracy Putoczki: I will be demonstrating the procedure along with Giovanni Siciliano, an animal technician from our institute. 
1.4.1. MED:  Tracy speaks toward the camera, interview style.
1.4.2. [mis-slated 1.4.1] MED:  Giovanni looks up from workbench or desk and acknowledges the camera. 
Protocol (read by voice talent at JoVE):
2. Pre-clinical trial in an epithelial damage and acute colitis model
2.1. On Day 1, administer the therapeutic of interest and appropriate vehicle controls.  In this demonstration, 5 micrograms of recombinant human Interleukin-11 protein was dissolved in 200 microliters of phosphate buffered saline and administered intraperitoneally.  
2.1.1. MED:  Talent administers the therapeutic of interest to the mouse.  Match action in next shot.
2.1.2. CU:  Syringe as talent injects recombinant human Interleukin-11 protein into the mouse intraperitoneally.
2.2. Determine the timing and frequency of the administrations, which will be dependent on the pharmacokinetic profile established for the therapeutic reagent that is being tested.  Shown here is an outline of prophylactic treatment using twice daily intraperitoneal injections over the course of the experiment.
2.2.1. LAB MEDIA:  52383_Putoczki_Figure 1.tif.  Editors, as “twice daily intraperitoneal injections” is narrated, please highlight the red bar labeled “Twice Daily i.p.”
2.3. Monitor stool consistency and the presence of blood, and weigh each mouse daily.  On the days of treatment, weighing should coincide with administration of the therapeutic drug to minimize stress to the mice caused by repeated handling. 
2.3.1. MED-over the shoulder:  Stool as talent studies it for consistency and the presence of blood.
2.3.2. CU:  Mouse as it is weighed.
2.4. On Day 3, prepare 2.5% Dextran Sulphate Sodium, or DSS, solution in the drinking water routinely provided to the mice by the animal facility.  Approximately 5 milliliters per mouse per day of DSS solution is required for the experiment.  The consumption of the DSS water may change if the ambient temperature of the animal facility fluctuates. 
2.4.1. MED:  Talent prepares a 2.5% DSS solution by adding DSS into water.  Use labeled containers.
2.4.2. CU:  Solution as it stirs on a stir plate.  Use labeled containers.
2.5. Provide fresh DSS to the mice ad libitum in clean water bottles for 5 continuous days.  On the evening of Day 5, provide normal drinking water in addition to mashed food pellets and a protein supplement provided in small petri dishes. 
2.5.1. MED-over the shoulder:  Talent places clean water bottles with the DSS solution into the mouse cage and checks that water is flowing.  Label the bottle if possible.
2.5.2. MED:  Talent switches the DSS solution water bottle for normal drinking water.
2.5.3. CU:  Small petri dishes holding the mashed food pellets and protein supplement as talent places in the cage.  TEXT overlay:  100 g food pellets /10 g protein shake /10 ml water
2.6. On the morning of day 8, proceed with mouse euthanasia as described in the text protocol to collect tissues for subsequent histological analysis.
2.6.1. MED-over the shoulder:  Talent removes the mice from the cage to indicate euthanasia will be performed.
2.7. Carry out routine batch testing to establish the appropriate DSS dosage and circumvent batch-to-batch variation.  The appropriate dosage should be based on weight-loss and confirmed colitis histopathology.  Adjust the DSS dose between 1 and 4% weight per volume depending on the microflora of the animal facility and the batch of DSS.   
2.7.1. MED:  Talent weighs the mouse.
2.7.2. MED:  Talent looks at tissue under microscope to investigate colitis histopathology.
2.7.3. MED-over the shoulder:  Talent adds DSS to the solution to make a different % of DSS (other than 2.5%).  Use labeled containers.
3. Endoscopic examinations 
3.1. The endoscopy equipment should be assembled according to standard procedures. 
3.1.1. Title Card
3.2. Sterilize and clean the endoscope probe with 70% ethanol or an anti-bacterial lubricant. 
3.2.1. MED:  Talent cleans the endoscope probe with 70% ethanol or antibacterial lubricant.
3.3. Videos can be recorded using a laptop or desktop computer and standard media software, such as iMovie.  A standard computer monitor, rather than a medical grade monitor, is sufficient to visualize the colon during the endoscopy procedure.

3.3.1. MED-over the shoulder:  Talent pulls up iMovie on computer.
3.3.2. [combined with 3.3.1] MED:  Talent working on a laptop or desktop computer of a standard grade.
3.4. Anesthetize groups of 5 to 6 mice simultaneously in a chamber with 3% isoflurane in 100% oxygen at a rate of 0.2 to 0.4 Liters per minute.  Once the mice are anesthetized, which is confirmed by toe pinch, the isoflurane levels should be altered to between 0.5 and 2% for maintenance. 
3.4.1. MED-over the shoulder:  Talent places 5-6 mice into the anesthetization chamber.
3.4.2. CU:  Talent performs toe pinch on the mouse to confirm that it is anesthetized.
3.4.3. MED:  Talent adjusts the isoflurane levels to 0.5-2% 
3.5. Remove an individual mouse from the chamber, and place it ventral side up with its head secured in a nose-cone.  Full anesthesia should be monitored and the hind legs should be adjusted so that they are stretched out behind the mouse. Place vet ointment on the eyes of the mice to prevent dryness.  
3.5.1. MED-over the shoulder:  Talent removes the mouse from the chamber and places it ventral side up with its head secured in a nose-cone.
3.5.2. CU:  Mouse as talent adjusts its hind legs so that they are stretched out behind the mouse.
3.6. Hold the tail of the mouse where it meets the lower spine to clearly reveal the anus.  
3.6.1. MED-over the shoulder:  Talent places the vet ointment on the eyes of the mice.
3.6.2. CU or ECU:  Mouse’s anus as talent holds the tail where it meets the lower spine.
3.7. Insert the rigid endoscope sheath into a beaker of water and adjust the airflow to allow one small bubble per second.  The airflow will permit the colon to inflate.  If the airflow is too strong, air will be pumped into the stomach of the mouse. 
3.7.1. MED-over the shoulder:  Talent inserts the rigid endoscope sheath into a beaker of water and adjusts the airflow to allow one small bubble per second.  Match/continue action in next shot.
3.7.2. CU:  The rigid endoscope sheath as talent places into a beaker of water and bubbles occur at about 1/second bubble at a time.
3.8. Carefully insert the rigid endoscope sheath into the rectum.  Generally, the endoscope can be inserted up to 3 centimeters, at which point the colon in mice curves and is not accessible to the rigid endoscope.
3.8.1. MED-over the shoulder:  Talent carefully inserts the rigid endoscope sheath into the rectum.  Match/continue action in next shot.
3.8.2. ECU:  Mouse rectum as talent inserts the rigid endoscope sheath there, not more than 3 cm.
3.9. A common difficulty during endoscopy procedures is blockage of access to the lumen of the colon due to fecal matter.  Avoid this by gently massaging the belly of mice prior to the procedure to encourage defecation, or carefully maneuvering the endoscope around the fecal matter during the procedure.  Peristalsis can also occur, during which the endoscope should be held in position until the colon musculature relaxes.
3.9.1. MED:  Talent speaks toward camera, interview style. Room too loud, have voiceover
3.9.2. CU:  Talent’s fingers as they are used to gently massage the belly of a mouse.  Editors, please interrupt the talent’s narrated point with this shot as the second sentence is narrated.
3.10. Initiate video recording at any stage of the endoscopy procedure.  Disease scoring can be recorded by an experienced assistant during the procedure, or at a later time point from the video files.
3.10.1. MED-over the shoulder:  Talent initiates video recording.
3.10.2. CU:  Screen or paper as talent records disease scoring.
3.11. Ensure that these procedures are performed by an experienced scientist.  Each endoscopy procedure will take approximately 2 minutes per mouse.
3.11.1. MED or WIDE:  Talent handling a mouse with an endoscope.
3.12. Following the endoscopic exam, return the mice to their cage and monitor them during recovery from anesthesia.  Animals are generally awake and mobile within 2 minutes following removal from the isoflurane administering nose cone.
3.12.1. MED:  Talent returns the mice to the cage.
3.12.2. CU:  Happy mice running around the cage. 

4. Results: Acute DSS-induced mucosal damage 
4.1. Shown here are representative results from mice exposed to DSS to model epithelial injury and acute and chronic inflammatory bowel disease.  At day 8 of the protocol, untreated wild-type mice have colitis as expected.
4.1.1. LAB MEDIA:  Figure 6A – Authors, please provide a separate version of figure 6A without the A label.
4.2. Weight-loss… endoscopy images… and endoscopy colitis scores of control mice and those that underwent treatment with recombinant human Interleukin-11 protein are shown.  Weight-loss is used as a standard parameter to monitor for disease associated with colitis, which is routinely used to monitor the overall health of mice.  
4.2.1. LAB MEDIA:  Figure 6A.  – Authors, please provide a separate version of figure 6A without the A label.  Editors, as this point is narrated, please highlight the left-most image of the line graph as “weight loss” is narrated.  Then highlight the middle images as “endoscopy images” is narrated.  Finally, highlight the bar graph at the right of the page as “endoscopy colitis” is narrated.
4.3. As visualized through the decreased endoscopy colitis score, reduced disease is apparent following therapeutic treatment of mice with induced disease pathology.
4.3.1. LAB MEDIA:  Figure 6A.  – Authors, please provide a separate version of figure 6A without the A label.  Editors, please zoom into the right-most bar graph as this point is narrated. 
5. Conclusion (said by authors on camera)
5.1. Matthias Ernst:  Once mastered, this technique can be done in 2 minutes per mouse if it is performed properly.  After its development, this technique paved the way for researchers in the field of cancer to explore the role of inflammation in disease progression.
5.1.1. MED:  Tracy speaks toward the camera, 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.  

52383_Putoczki_Concept.ai

52383_Putoczki_Figure 1.tif

Figure 6A.  – Authors, please provide a separate version of figure 6A without the A label  
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, as well as an introduction to your videographer, closer to your filming date.
( 2013, Journal of Visualized Experiments


