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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  No  
If Yes, can you record movies/images using your own microscope camera?
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.


2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
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 video files to your project page as soon as possible.
Screen captured video files were uploaded as: 
- 61501_Screenshot 1 
- 61501_Screenshot 2

3. Filming location: Will the filming need to take place in multiple locations?   No
If Yes, how far apart are the locations? The rooms are in the same building, about 8min walking distance.
 


To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots total (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  19 18
Number of Shots:  44 31


Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Sandra Schrenk: This protocol can be used to create patient-derived xenografts that recapitulate the histopathology of venous malformations. This will further allow to carry out preclinical therapeutic testing. 

REQUIRED: What is the main advantage of this technique?
1.2. Jillian Goines: This technique provides a fast and reliable in vivo system that allows daily monitoring of the growth of patient-derived endothelial cells and the response to experimental therapy. 

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. Sandra Schrenk: This method could be easily adapted to investigate other types of vascular or lymphatic anomalies.
 
OPTIONAL: 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. 

OPTIONAL: Why is visual demonstration of this method critical?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.7.1. INTERVIEW: Author saying the above. 
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.8. Procedures involving animal subjects have been approved by the CCHMC Institutional Animal Care and Use Committee.
Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at Cincinnati Children’s Hospital Medical Center (CCHMC), Cancer and Blood Disease Institute.

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded 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 one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.


2. VM Patient-derived Xenograft Protocol
2.1. Begin by preparing the cell suspension for injection [1]. Trypsinize the endothelial cells with 5 milliliters of pre-warmed 0.05% trypsin-EDTA at 37 degrees Celsius for 2 minutes [2].
2.1.1. WIDE: Establishing shot of talent adding trypsin to the cell dish.
2.1.2. Talent putting the dish with cells and trypsin in the incubator and closing the door. TEXT: 5 mL 0.05% trypsin-EDTA per 145 mm dish
2.2. Neutralize trypsin by adding 5 milliliters of EGM [1] and collect the cells into one 15-milliliter conical tube [2]. Centrifuge the tube at 400 x g for 5 minutes [3], then aspirate the supernatant and resuspend the cells in 3 milliliters of EGM [4].
2.2.1. Talent adding EGM to the cells, with the EGM container in the shot. 
2.2.2. Talent transferring the cells to the 15mL tube. 
2.2.3. Talent putting the tube in the centrifuge and closing the lid. 
2.2.4. Talent aspirating the supernatant and resuspending the cells.
2.3. Count the cells with a hemocytometer [1], transfer the volume with the desired cell number into a new 50-milliliter conical tube [2], and pellet the cells again by centrifugation [3]. 
2.3.1. Talent using a hemocytometer. 
2.3.2. Talent transferring cells to a 50mL tube. 
2.3.3. Talent putting the tube in the centrifuge and closing the lid. 
2.4. Aspirate the supernatant, leaving a small volume to loosen the cell pellet [1]. Resuspend the cell pellet with 220 microliters of BMEM per injection [2]. Mix the cell suspension thoroughly on ice, making sure to avoid creating bubbles [3].
2.4.1. Talent aspirating the supernatant. 
2.4.2. Talent resuspending the cells. 
2.4.3. Talent mixing the cell suspension. 
2.5. Aspirate the BMEM-cell mixture into a 10-milliliter syringe opening by pulling the plunger [1]. Luer lock a 26-gauge sterile needle to the syringe [2] and keep the prepared syringes flat on ice prior to injection [3].
2.5.1. Talent aspirating the cell mixture into the syringe. 
2.5.2. Talent putting a needle on the syringe.
2.5.3. Talent putting the syringe on ice. 
2.6. After ensuring that the mouse is properly anesthetized, place it on its stomach [1] and disinfect the injection region with 70% ethanol [2]. Gently roll the prepared syringe to resuspend any settled cells [3]. Flick bubbles to the end of the syringe and expel a small volume of the cell suspension [4].
2.6.1. Talent laying the mouse down. 
2.6.2. Talent disinfecting the mouse’s back with ethanol. 
2.6.3. Talent rolling the syringe. 
2.6.4. Talent flicking the syringe and ejecting a small volume. 
2.7. Pinch the skin at the injection site and create a ‘tent-like’ structure, then insert the needle right under the skin. Ensure that the needle is only skin deep by releasing pinched skin to prevent injection into muscle tissue [1].
2.7.1. Talent pinching the mouse’s skin and inserting the needle, then releasing the skin to make sure that the needle is just underneath the skin.
2.8. Holding the needle at a 45-degree angle, carefully inject 200 microliters of the cell-suspension to create a small spherical mass [1]. Measure the length and width of each plug with a caliper [2].
2.8.1. Talent injecting the cell suspension. 
2.8.2. Talent measuring the plug. 
3. Tissue Collection and Processing
3.1. Dissect the xenograft plug from the flank of the mouse and immerse it into PBS [1]. Aand align the dissected plugs on a cutting board next to a ruler [21] and take an image to record the gross vascularity of the lesions [32]. Then, fix the plugs by submerging them in 10% formalin overnight at room temperature [43].
3.1.1. Talent putting a dissected plug in PBS. 
3.1.2. Talent aligning the plugs on the cutting board next to the ruler.
3.1.3. Talent photographing the plugs.
3.1.4. Talent putting the plugs in formalin, with the formalin container in the shot.
3.2. After dissection, the lesion plugs are processed for histological analysis and stained for UEA-I to detect human derived endothelial cells within the plug. 
3.3. To perform lesion sectioning, use a microtome to cut 5-micrometer sections onto positively charged slides [1]. Melt the paraffin at 60 degrees Celsius for 1 hour prior to staining [2].
3.3.1. Talent cutting sections. 
3.3.2. Talent melting the paraffin. 
3.4. Re-hydrate the tissue under a chemical fume flow hood by sequentially incubating the slides in xylene for 10 minutes, 100% ethanol for 5 minutes, 90% ethanol for 3 minutes, and 80% Ethanol for 3 minutes [1]. Then, rinse the slide in deionized water for 5 minutes [2].
3.4.1. Labeled solution containers lined up and talent transferring a slide from one container to another.
3.4.2. Talent putting the slide in water. 
3.5. Next, incubate the sections in Hematoxylin for 2 minutes [1]. After the incubation, place the slides in a staining jar [2] and rinse them under a steady stream of tap water until the water is clear [3].
3.5.1. Talent placing the sections in Hematoxylin. 
3.5.2. Talent placing the slides in the staining jar.
3.5.3. Talent rinsing the slides under running water.
3.6. Dehydrate the slides by incubating them sequentially in 70% ethanol for 1 minute, 80% ethanol for 1 minute, 90% ethanol for 1 minute, 100% ethanol for 1 minute, and fresh 100% ethanol for 1 additional minute [1].
3.6.1. Labeled dehydration solution containers lined up and talent transferring a slide from one container to another.
3.7. Stain sections in Eosin Y for 30 seconds [1], then rinse them in fresh 100% ethanol until the solution is clear [2]. Incubate the slide in xylene for 2 minutes [3] and let it dry for 5 to 10 minutes under the fume hood [4].
3.7.1. Talent putting the sections in Eosin Y. 
3.7.2. Talent rinsing the sections in ethanol.
3.7.3. Talent putting the sections in xylene.
3.7.4. Talent putting the sections to dry in the hood.
3.8. Dispense a drop of permanent, non-aqueous mounting medium over xenograft sections [1] and place a coverslip on top. Allow the slides to dry overnight before imaging [2].
3.8.1. Talent dispensing the mounting medium over the sections.
Talent putting the coverslip on the slide and leaving them to dry. 

4. Analysis of Human-derived Vascular Channels
4.1. Take five HPF images per lesion section with a bright field microscope at a 20x magnification in an x-plane pattern within the lesion section to avoid overlap, making sure to include a scale bar on the images taken [1].
4.1.1. Talent at the microscope, imaging the sections. 
4.1.2. LAB MEDIA: Lesion plug UEA HPFs. 
4.2. Open the HPF images in Image J. To calibrate the pixels of the scale bar, use the straight-line tool and go over the scale bar, then convert the measured pixels into millimeters by clicking on Analyze and Set scale [1]. Authors: Will you be able to obtain screen capture footage for the highlighted shots below? If so, please upload them to your project page and let me know when you have done so. 
Screen captured footage was uploaded: 61501_Screenshot_1; 61501_Screenshot_2
4.2.1. SCREEN: Images being opened and the straight-line tool being used to calibrate the scale bar.
4.3. Next, click on Analyze, Set Measurements and select Area and Add to overlay. Measure the total field area in the HPF using Analyze and Measure, saving this measurement for quantification [1].
4.3.1. SCREEN: Analyze, Set Measurements clicked and Area and Add to overlay selected, then total field area measured. 
4.4. Using the freehand selections tool, manually outline UEA-I-positive vascular channels. Click on Analyze and Measure to quantify the outlined area, then repeat the process for all 5 HPF taken within one plug [1]. Measure all vascular channels within the HPF [2]. Repeat the process for the 5 HPF taken within one plug and transfer values to Excel for further analysis. To obtain the % vascular area, average the total vascular area for all five HPF and divide by the HPF field area (in mm2) and expressed as a percent (%).The vascular density is obtained by averaging the number of UEA-I+ vascular channels counted per HPF area (vessels/mm2).

Authors: How do you pronounce UEA-I?
Pronounciation
UEA-I: You E A one
4.4.1. SCREEN: UEA-I positive channels outlined, then analyze and measure clicked.
4.4.2. [bookmark: _GoBack]LAB MEDIA : 61501_Screenshot_2 (Screenshot images showing all vessels outlined). 



Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
2.4.3; 2.5.1; 2.6.3; 2.6.4; 2.7.1; 2.8.1

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.

Step 2.8.1: During injection, it is important and that the needle is inserted at an angle of 45° directly under the skin and away from the muscle tissue, as injecting into muscle impedes lesion reproducibility and makes the lesion dissection difficult. A total of two injections can be performed on each mouse—one on the right and one on the left side of each animal.

Step 3.1: When vascular lesions are expanding in size and perfused, extreme attention must be paid during dissection. It is important to avoid touching the lesion plug with dissection tools and leave excessive surrounding tissue (such as skin) attached to the plug. This prevents collapse of the vascular structures within the xenograft plug which would interfere with accurate analysis.


Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. Results: VM Lesion Plug
5.1. Using this protocol, the lesion plugs with TIE2 or -PIK3CA hyperactive -mutant endothelial cells are visibly vascularized and perfused within 7 to 9 days after injection. The extent of lesion growth is variable and depends on patient and sample heterogeneity [1]. Authors: How do you pronounce TIE2-PIK3CA?
Pronunciation
TIE2: Thai two
PIK3CA: Pick three Cee A

5.1.1. LAB MEDIA:  Figure 1 C and D. 
5.2. The lesion plugs closely resemble the histopathological features of human VM tissue. Enlarged vascular channels lined by a thin layer of endothelial cells are visible. These vascular structures typically contain erythrocytes, confirming functional anastomoses with the host mouse vasculature [1].
5.2.1. LAB MEDIA: Figure 1 F – H. 
5.3. Immunohistochemical staining using the human specific lectin UEA-I confirms ed that the cells lining vascular lesions were are derived from human implanted cells rather than mouse vasculature [1]. 
5.3.1. LAB MEDIA: Figure 1 H. 




Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
6.1. 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Sandra Schrenk: Following this procedure, additional staining of lesion sections for markers of proliferation or apoptosis can be performed to analyze specific effects of experimental treatments.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. Jillian Goines: This xenograft model has been used for pre-clinical studies of new therapies for venous malformation such as the mTOR inhibitor rapamycin which has shown efficacy in several clinical trials for VM patients.  

Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.



 2020, Journal of Visualized Experiments		Page 9 of 12
image1.png




