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PLEASE READ THE INSTRUCTIONS IN THE GRAY BOXES CAREFULLY AND USE TRACK CHANGES WHILE MAKING ANY EDITS TO THE DOCUMENT. 
This document has several sections on separate pages, so take care to view each page.


Author Questionnaire:
Authors, please fill out the unanswered questions below.  

1. Microscopy: Does your protocol require JoVE to film through your microscope? N

2. Does your protocol demonstrate software usage? Y
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. Please upload all screen captured files to your project page by your script return deadline.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
2.6 [1]
2.7
3.4[2]
3.7.1

4. 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.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
2.6 	The seeding of organoids for the assay is difficult and needs some hand on practice. It is important to exercise this before performing the assay. We use light microscopy to check the size of the organoids before plating them into the imaging chamber slide.
3.5.1	It is crucial to carefully select organoids for the experiment which are consistent in size and also to ensure that the z-axis slices the organoid through the central lumen. – see 60546_screenshot_2
5. Will the filming need to take place in multiple locations (greater than walking distance)? (Y/N)
If yes, how far apart are the locations? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

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

· The total introduction length (i.e., Required and Optional Interview Statements) cannot exceed 150 words. 
· Restrict the length of each statement to no more than 30 words.
· Please answer the questions below in full sentences to highlight the significance of your protocol. You will be expected to memorize and deliver these sentences as spoken interview statements during filming. 
· Indicate the full name of each author who will give each statement. 
· Each author may give two Introduction statements maximum (i.e., two Required, two Optional, or one Required + one Optional).

Why is your protocol significant? OR What key questions can this method help answer? 

1.1. Philipp TripalAuthor Name: ___With the aim of investigating intestinal barrier breakdown, we developed a method to measure the integrity of the intestinal barrier in 3-dimensional small intestinal mouse organoids. 
___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

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


What is the main advantage of this technique?

1.2. Author NameMarco Bardenbacher: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)In contrast to hitherto used monolayer cell cultures, our assay is based on 3-dimensional small intestinal organoids. The proper adaption of the 2-dimensional assay to our model was essential for its practicality.

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.

· The following OPTIONAL questions may be answered to provide additional introductory information about your protocol. 
· The length of each OPTIONAL statement is restricted to no more than 30 words and contributes to the total introduction length, which cannot exceed 150 words. 
· Indicate the full name of each author who will give each OPTIONAL statement. 
· Each author may give two Introduction statements maximum (i.e., two Required, two Optional, or one Required + one Optional).

Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?

1.3. Author NamePhilipp Tripal: ____________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camerThe assay is based on organoids cultured in vitro. The application will help to define inducers and also inhibitors of the intestinal barrier integrity. Direct therapeutic application is against expectation. a).

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

Are there any specific areas of research that this method could provide insight into? 
Can this method be applied to any other systems?

1.4. Author NamePhilipp Tripal: ___________Organoids are available from various tissues and regulation of tight junction proteins is an important feature of all epithelial cells. Our assay enables the functional analysis of epithelial barrier integrity.(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

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

How would you expect an individual who has never performed this technique to struggle? 
Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Author NameMarco Bardenbacher: ___________ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)Organoids are nice model systems, but in contrast to cell monolayers, they grow in three dimensions. The proper handling of three dimensional cell cultures should be practiced in advance.

1.5.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera


Why is visual demonstration of this method critical?

1.6. Author NameMarco Bardenbacher: ___________The handling of organoid cultures requires a high degree of manual practice and guidance. The visual demonstration will clearly reduce the time for establishing the technique.(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

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

Introduction of Demonstrator (Said by you on camera):

· Please use this statement ONLY if any of the individuals who will be demonstrating the procedure on camera have not given a required or optional Introduction interview statement already.
· Include the full name(s) of the person(s) demonstrating the experiment followed by their title (e.g., technician, post doc, grad student, clinician, etc.) 
· Also indicate the full name of the author who will introduce the demonstrator(s). 

1.7. Author NamePhilipp Tripal: Demonstrating the procedure will be _________ (name of the person or persons)Marco Bardenbacher, a medical student_________ (technician, post doc, grad student) from Prof. Stürzl´s laboratorymy laboratory. (Add additional mention of demonstrators as necessary).  	Comment by Philipp Tripal: As Marco Bardenbacher is already giving an Introduction Interview, this can be omitted!? - Sorry

1.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera


Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.8. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Friedrich-Alexander-Universität (FAU) Erlangen-Nürnberg.or equivalent body at (insert Institutional Name).
1.9. 	OR
1.10. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or equivalent body at (insert Institutional Name).


Section - Protocol
· Read through the entire protocol carefully to understand what you will need on the filming day and prepare accordingly. 
· The two-digit numbers (e.g. 2.1., 2.2.) represent the “steps” of you protocol and will be read by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the “shots” that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in a single work day, the protocol is restricted to 30 steps and/or 60 shots.
· It is critical for a smooth and organized shoot that all materials and work spaces are prepared and labeled (if applicable) in advance.   
· Any specimens/samples that require long or overnight incubation steps should be prepared in advance. (i.e. day 0 sample preparation will be filmed on the day of the shoot; day 1 samples should be prepared the day before the shoot so their processing can be filmed on the day of the shoot/after their overnight culture/treatment/etc.) 
· Each section must contain a minimum of 3 steps (~6 shots), so short sections may be combined.
2. Barrier Integrity Measurement Preparation
2.1. To measure the barrier integrity of organoids isolated from mouse intestinal tissue, first precoat all of the centrifugation tubes that will be used for storing the organoids during the plating process with enough 0.1% BSA (B-S-Abovine serum albumin) in PBS to cover all of the plastic surfaces [1-TXT].
2.1.1. WIDE: Talent adding PBS + BSA to container to tubes, with PBS plus BSA container visible in frame TEXT: BSA: bovine serum albumin
2.2. After Authors: how long should the tubes be coated?,Immediately r remove the BSA solution [1] and place the tubes on ice [2].
2.2.1. BSA being removed
2.2.2. Talent placing tube(s) on ice
2.3. Next, thaw the cell matrix solution and organoid culture medium on ice [1] and carefully remove the culture medium each well of a 48-well organoid culture plate on ice [2-TXT].
2.3.1. Talent placing containers on ice
2.3.2. Medium being removed TEXT: See text for organoid isolation and plating details
2.4. Wash each well with 1 milliliter of cold PBS [1] before vigorously pipetting to dissolve the cell matrices [2].
2.4.1. Well being washed, with PBS container visible in frame
2.4.2. Well being pipetted
2.5. When relatively homogenous cell suspensions have been obtained [1], wash the organoids with fresh PBS two times by centrifugation [2-TXT] and resuspend each organoid culture in 40 microliters of cold medium [3].
2.5.1. Suspension being aspirated or added to conical tube
2.5.2. Talent placing tube(s) into centrifuge TEXT: 5 min, 300 x g, 4 °C, 2
2.5.3. Shot of pellet if visible, then medium being added to tube, with medium container visible in frame TEXT: See text for all medium and solution preparation details
2.6. Dissociate the large organoid structures through a 10-microliter pipette tip 5 times to collect structures with a 40-60-micrometer size [1] and mix each organoid suspension with 40 microliters of freshly prepared cell matrix solution [2].
2.6.1. Organoids being pipetted
2.6.2. Cell matrix solution being added to tube, with cell matrix container visible in frame
2.7. Add each organoid-cell matrix solution suspension into the centere of individual wells of an 8-well chambered coverslip [1] and place the slide on an ice pack for 5 minutes [2].
2.7.1. Suspension being added to well
2.7.2. Slide being placed onto ice
2.8. At the end of the incubation, place the slide at 37 degrees Celsius and 5% carbon dioxide for 20 minutes to enable polymerization of the organoid-cell matrix structure [1] before adding 150 microliters of organoid culture medium to each well for a 24-hour incubation in the cell culture incubator [2].
2.8.1. Talent placing slide into incubator
2.8.2. Medium being added to well(s), with medium container visible in frame
2.9. At the end of the incubation, treat the positive control wells with 10 nanograms/milliliter of recombinant murine IFN-gamma for 48 hours [1].
2.9.1. IFN-gamma being added to well, with IFN-gamma container visible in frame
3. Organoid Permeability Assay
3.1. To perform a permeability assay, transfer the chambered coverslip to the 37-degree Celsius-warmed incubation chamber of an inverted confocal microscope [1] and set the carbon dioxide of the chamber to 5% [2].
3.1.1. WIDE: Talent placing chamber onto microscope
3.1.2. Talent setting CO2
3.2. Lock the coverslip tightly onto the microscope stage [1] and adjust the imaging settings of the microscope to visualize the organoids in one well of the chamber [2].
3.2.1. Coverslip being locked
3.2.2. Talent adjusting microscope settings, with monitor visible in frame
3.3. Then add 3 microliters of freshly prepared 100-millimolar lucifer yellow in 150 microliters of medium to each one well for 1-hour incubation in the microscope chamber [1].
3.3.1. Talent adding LY to well(s)
3.4. At the end of the incubation, adjust the focus to visualize the lumen of the reference organoid [1] and define the required laser energy for lucifer yellow excitation and the respective detection sensitivity of the instrument to image the lucifer yellow signal at 30-40% of the available dynamic range of the instrument [2].
3.4.1. Talent adjusting focus, with monitor visible in frame
3.4.2. SCREEN: To be provided by Authors: Laser energy and detection sensitivity being defined
3.5. Define the positions of about 10 organoids with a spherical structure close to the coverslip surface per well by differential interference contrast live imaging, capturing organoids with comparable diameters and focusing on the central slice of the organoids to image the lumens [1-TXT].
3.5.1. SCREEN: To be provided by Authors: Position being defined, then organoid being imaged TEXT: e.g., image 80 plus or minus 30-micrometer organoids
3.6. Record the differential interference contrast and the lucifer yellow (LY) fluorescence of every position to document the shape and autofluorescence of each organoid [1-TXT].
3.6.1. SCREEN: To be provided by Authors: DIC and LYF fluorescence being recorded for one organoid TEXT: Exclude organoids with/ high autofluorescence
3.7. When all of the organoids have been imaged, add an additional 150 microliters of lucifer yellow to the lucifer yellow-treatment wells [1] and image all of the wells every 5 minutes for 70 minutes [2].
3.7.1. LY being added to well(s)
3.7.2. SCREEN: To be provided by Authors: Well being imaged
3.8. At the end of the imaging session, add 3 microliters of freshly prepared EGTA (ethylene glycol-bis(β-aminoethyl ether)-N,N,N′,N′-tetraacetic acidE-G-T-A) in 150 microliters of medium to the appropriate wells [1-TXT] and record the fluorescence of the organoids in each well every 5 minutes for 30 minutes [2].
3.8.1. EGTA being added to well TEXT: EGTA: ethylene glycol-bis(β-aminoethyl ether)-N,N,N′,N′-tetraacetic acid
3.8.2. SCREEN: To be provided by Authors: Well being imaged

OPTIONAL – Critical Step Statement:
· An OPTIONAL brief statement may be submitted for further elaboration of the best way to perform the required technique for the single most critical step of this procedure. 
· If there is no single critical step, then there is no need to fill out this statement.
· This will be an interview style shot interjected after the relevant step within the Protocol section of the video. 
· This statement is limited to 30 words or less. 
· Please indicate the full name of the Author who will give this statement and the step of the protocol to which the statement pertains using the step numbers from the Protocol section (above).
Fill in the details below based on the instructions above for the “Critical Step Statement”
Author namePhilipp Tripal, Step            :           (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)Please make sure to practice the handling and culture of organoids in advance. The viability and integrity of the cells is a prerequisite of the experimental success. 


Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

4. Results: Representative Intestinal Organoid Barrier Integrity Analysis

4.1. In this representative experiment, after 70 minutes of treatment with lucifer yellow, intraluminal lucifer yellow fluorescence was only visible in organoids from wild type animals treated with IFN-gamma [1].

4.1.1. LAB MEDIA: Figure 1 Video Editor: please emphasize green signal in center of middle bottom row image

4.2. Neither unstimulated controls [1] nor organoids derived from interferon-gamma receptor two knock out animals demonstrated show intra-luminal lucifer yellow fluorescenceexpression at the end of the treatment period [2].

4.2.1.  LAB MEDIA: Figure 1 Video Editor: please emphasize lack of green signal in center of middle 3rd row image
4.2.2. LAB MEDIA: Figure 1 Video Editor: please emphasize green signal in center of middle 2nd row image

4.3. The addition of EGTA caused an unspecific breakdown of the intestinal barrier integrity by sequestering tight junction cofactors [1], resulting lucifer yellow take up and expression in all organoids, regardless of origin or treatment conditions [2].

4.3.1. LAB MEDIA: Figure 1
4.3.2. LAB MEDIA: Figure 1 Video Editor: please emphasize EGTA column of images/signal in center of images in EGTA column

4.4. The relative intensity values for the lucifer yellow fluorescence level within the organoid lumen and outside of each organoid can also be quantified [1].

4.4.1. LAB MEDIA: Figure 2B


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

· Below are questions for statements that can be used to further emphasize the significance of your protocol. At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences, as you will be expected to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each Conclusion Interview statement. 
· Each author may give two Conclusion statements maximum.
What is most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section this advice correlates to.
5.1. Marco BardenbacherAuthor Name: ____ It is crucial to carefully select organoids with comparable size and a round configuration for this experiment. Ensure to select the z-axis so that you image the central lumen. (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera) (Step: 3.5.1 __)
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
5.2. Author NamePhilipp Tripal: ____Our setup enables the application of various stimuli in a sequential manner. Beside substances, inducing intestinal barrier breakdown, we could also investigate strategies to inhibit intestinal barrier destruction. (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
5.3. Author NameMarco Bardenbacher: ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on cameraIn contrast to in-vivo-barrier-integrity-models, this assay is based on primary cells. Organoids derived from one animal can be used for many assays and the technique clearly reduces the amount of animals needed. )
5.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take. If no materials are hazardous, leave this statement blank.
5.4. Author Name: ___(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
5.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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