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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Yes  
If Yes, can you record movies/images using your own microscope camera?
Yes  
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. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.

Luxeo 4D stereo microscope

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No
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.

3. Filming location: Will the filming need to take place in multiple locations?   No
If Yes, how far apart are the locations? Click to enter distance between locations.

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

Current Protocol Length

Number of Steps:  14
Number of Shots:  41 42

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. Ingrid Rosenburg Cordeiro: Chick embryos are an accessible, versatile and ethical xenograft model. Different embryonic regions, each containing a distinct morphogenetic program, can answer different questions according to the cell type being investigated.

REQUIRED: What is the main advantage of this technique?
1.2. José Marques de Brito Neto: This method consists on the implantation of a cell spheroid without previous labeling, so it is especially suitable for investigating the behavior of primary and heterogeneous cell populations. 

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. José Marques de Brito Neto: These include stromal or mesenchymal cell populations, which have several potential applications for cell therapies, as well as implantation of oncospheres for the study of cancer stem cells and cancer reprogramming.

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. Enter author name: 

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. Enter author name: 



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.

1.6. 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.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.7. Procedures involving animal subjects have been approved by the Ethics Committee on the Use of Animals in Scientific Experimentation at the Health Sciences Centre of the Federal University of Rio de Janeiro.

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. Cell Spheroids Preparation
2.1. Begin by transferring cell suspension of previously cultured human adipose-derived stromal cells or ADSCs (A-D-S-Cs) [1] to one side of a sterile uncoated and untreated 60-millimeter Petri dish [2]. 
2.1.1. WIDE: Establishing shot of talent in front of flask/plate containing cells placed on the workbench.
2.1.2. Talent transferring the cell suspension to one side of a sterile 60 mm Petri dish.

2.2. For keeping the culture medium to the smallest possible area, prop the dish over a piece of folded, clean gauze to keep it tilted in the incubator [1] and incubate the cell suspension at 37 degrees Celsius and 5% carbon dioxide until cell aggregates are formed [2].
2.2.1. Talent placing the dish over a piece of folded, clean gauze.
2.2.2. Talent placing the plate containing cell suspension in the incubator. 

2.3. If required, after 6 to 8 hours of plating, dissociate ADSC (A-D-S-C) spheroids by gently pipetting up and down using 1000-microliter tips [1] and incubate the plate until the spheroids become ready to be transplanted indicated by non-dispersed and round morphology with defined edges [2].
2.3.1. Talent dissociating ADSC by pipetting up and down using a 1000 µL pipette tip. 
2.3.2. LAB MEDIA: Figure 2C and 2D Authors: If possible, please provide separate/original images for 2C and 2D without the label, upload them on your project page, and notify me by email.	Comment by Ingrid Cordeiro: Figure 2C.tif and Figure 2D.tif
3. Egg Preparation for Spheroid Transplantation
3.1. Transfer one egg from the incubator to the egg holder [1]. Make a small hole in the sharp end of the egg by inserting the needle perpendicular to the egg to avoid damaging the egg yolk [2] and aspirate 1.5 milliliters of albumen [3]. Then, seal the hole with adhesive tape [4]. 
3.1.1. Talent transferring one egg from the incubator to the egg holder.
3.1.2. Talent inserting the needle perpendicular to the egg to make a small hole.
3.1.3. Talent aspirating 1.5 milliliters of albumen in the syringe.
3.1.4. Talent applying adhesive tape on the hole.

3.2. Use scissors to carefully cut open a window on the top of the egg [1] and add 1 to 2 drops of PBS over the yolk with a pipette [2-TXT]. Next, attach the thin capillary to the aspirator tube assembly [3] and fill the glass capillary partially with the India ink solution by aspiration [4].
3.2.1. Talent creating the window on top of the egg using scissors.
3.2.2. Talent adding 1-2 drops of PBS over the egg yolk using a pipette. TEXT: Remove large albumen bubbles using the pipette
3.2.3. Talent attaching the thin capillary to the aspirator tube assembly.
3.2.4. Talent aspirating India ink solution in the glass capillary and filling it partially.

3.3. Inject sufficient India ink into the yolk under the embryo until the embryonic structures are seen [1]. After numbering the eggs using a pencil, count the number of somites under the stereomicroscope [2].
3.3.1. Talent injecting India ink into the yolk under the embryo until the embryonic structures are seen.
3.3.2. Talent working at the stereomicroscope, counting the somites, and recording numbers on paper. Authors: Would it be possible for you to provide a microscopic image of somites that are being counted here? If yes, please upload it on your project page and notify me by email. 	Comment by Ingrid Cordeiro: Embryo_14somites.tif
4. Spheroid Transplantation
4.1. After identifying the region of the graft, which is paraxial presomitic mesoderm at the wing bud level [1] or presumptive first pharyngeal arch region [2], cut the vitelline membrane over the target region using a microscalpel [3]. Then, make a shallow cut in the region where the spheroid will be implanted with a pair of microscalpels [4].
4.1.1. LAB MEDIA: Figure 3G
4.1.2. LAB MEDIA: ________? Authors: Would it be possible for you to provide a microscopic image of the presumptive first pharyngeal arch region to incorporate here (not animated one)? If yes, please upload it on your project page and notify me by email.	Comment by Ingrid Cordeiro: Presumptive_pharyngeal_arch (with  arrow).tif or Presumptive_pharyngeal_arch (no  arrow).tif
4.1.3. Talent cutting the vitelline membrane over the target region using a microscalpel.
4.1.4. Talent making a shallow cut in the region where the spheroid will be implanted with microscalpel pair.

4.2. Next, replace the thin capillary with the thick one attached to the aspirator [1]. Under the stereomicroscope, select a spheroid approximately the same size as the somite and aspirate it into the capillary [2]. Once the spheroid is deposited next to the cut region [3], push it in the cut region with the sharp needle [4].
4.2.1. Talent replacing a thin capillary with a thick one.
4.2.2. Talent aspirating selected spheroid in the capillary.
4.2.3. Talent depositing the spheroid next to the cut region.
4.2.4. Talent pushing the spheroid in the cut region with the sharp needle.

4.3. Add 1 to 2 drops of PBS over the embryo to ensure that the spheroid is firmly inserted [1]. Clean any albumin leak from the eggshell using tissue paper to avoid contamination [2] and seal the window in the egg using adhesive tape [3].
4.3.1. Talent dropping PBS over the embryo using a pipette.
4.3.2. Talent cleaning eggshell with tissue paper.
4.3.3. Talent applying adhesive tape to the open window to seal it.
 
4.4. After noting the grafted region, carefully return the egg to the humid incubator at 37.5 degrees Celsius to avoid dislodging the inserted spheroid and incubate until the desired stage [1].
4.4.1. Talent placing the grafted egg in the incubator. 

5. Tissue Dissection, Fixation, and Image Acquisition
5.1. Begin dissection by cutting the adhesive tape to open the egg [1]. Then, cut the membranes around the embryo [2], remove it using the slotted spoon [3], and transfer the embryo to the Petri dish [4].
5.1.1. Talent cutting the adhesive tape and egg is opened.
5.1.2. Talent cutting the membranes around the embryo.
5.1.3. Talent removing the embryo with the slotted spoon.
5.1.4. Talent transferring an embryo from a slotted spoon to the Petri dish.

5.2. Remove any remaining membranes using micro-forceps and scissors [1]. Gently agitate the specimen in PBS to wash away any remaining yolk droplets [2]. If cells were grafted to the cephalic region, ensure that the cardiac region remains intact [3].
5.2.1. Talent removing the remaining membrane from the embryo placed in the Petri Dish with micro-forceps and scissors.
5.2.2. Talent agitating the specimen with PBS.
5.2.3. Shot of the intact cardiac region.

5.3. Transfer specimen to a 2.0-milliliter tube containing 1 milliliter of the fixative [1] and incubate overnight at 4 degrees Celsius with agitation [2].
5.3.1. Talent transferring specimen to a 2.0 mL tube containing 1 mL fixative.
5.3.2. The shot of tube inside agitating incubator with temperature display in the frame.

5.4. After sectioning and mounting the tissue, allow the mounted slides to thoroughly dry [1] and examine the sections for the presence of grafted human cells under the upright brightfield microscope [2].  Observe the morphology of the stained nuclei in the positive control [3], then iIdentify the blue-purple Alu-positive cells [34] and mark the sections containing Alu-positive cells using a marker pen [45]. Authors: How would you like JoVE’s voiceover talent to pronounce Alu?	Comment by Ingrid Cordeiro: It is usually pronounced as a single word, as in this webinar: https://youtu.be/nwbbY1vgOa0?t=949
5.4.1. Shot of dried mounted slides.
5.4.2. Talent at the microscope, placing the slide on the stage and examining it. 
5.4.3. LAB MEDIA: Figure 4F.
5.4.4. LAB MEDIA: Figure and 4G. Is it ok to add an arrow pointing at the Alu-positive cells in the video (or somehow highlight them)? Authors: If possible, please provide separate/original images for 4F and 4G without the label, upload them on your project page and notify me by email.	Comment by Ingrid Cordeiro: Figure 4F.tif and Figure 4G.tif
5.4.5. Talent marking the sections with a marker pen.
Protocol Script Questions
Authors: Please use the step and shot numbers from the script above (not step numbers from the manuscript) when answering the questions below. Do not include steps that will be screen-captured and do not list entire sections.

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

[bookmark: Text1]Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script. 2.1, 4.1, 4.2 and 5.4

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text3][bookmark: Text2]Click here to list microscope shots, using the shot numbers from the protocol section of the video script.     
3.3.1, 4.1.3, 4.1.4, 4.2.2, 4.2.3 and 4.2.4 


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. Current word count: 219214. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

6. Results: Evaluation of Behavior of Grafted Human ADSCs
6.1. After transplantation of a cell spheroid, the embryos were incubated for different time intervals [1]. The somite Cell migration was not seen at 4 hours post-transplantation [2]. At E3.5 (E-3.5), around 80% of the Alu-positive cells showed distribution were found in the sclerotome, a somite derivative, while others had migrated ventrally to various regions, including the somatic, aorta-gonad-mesonephros, dorsal mesentery, perivascular, and dorsal aorta [3]. Cells retained a similar distribution at E6.0, revealing that cell migration took place at earlier stages [4].
6.1.1. LAB MEDIA: Figure 5A
6.1.2. LAB MEDIA: Figure 5B (and 5C?)
6.1.3. LAB MEDIA: Figure 5B, 5D, 5E
6.1.4. LAB MEDIA: 5G, 5H

6.2. At E6.0, the cells were distributed from the mesenchyme lateral to the neural tube to the aorta-gonad-mesonephros region [1] and associated with the peripheral nervous system [2].
6.2.1. LAB MEDIA: Figure 5LAB MEDIA: Figure 5I

6.3. The adjacent section staining clarified the behavior of the grafted human cells [1]. Despite being found in the sclerotomeAt E6.0, Alu-positive cells did not co-localize with chondrogenic or osteogenic territories of the chick embryo at E6.0 [2]. H-E staining revealed that The the ADSCs were actually adjacent toproximity of ADSCs to peripheral nerves was revealed by the H-E staining [3].
6.3.1. LAB MEDIA: Figure 6
6.3.2. LAB MEDIA: Figure 6A-6C and 6A’-6C’ Video editor: Show all 6 images simultaneously in the same way shown in the image.
6.3.3. LAB MEDIA: Figure 6D and 6D’

6.4. Immunostaining with HNK1 (H-N-K-1) revealed that, at E3.5, human cells migrated alongside neural crest cells [1]. At E6.0, most cells were associated with the peripheral nervous system [2]. This strong tropism for neural crest-derived tissues was specific to ADSCs, and was not found in grafted human skin fibroblasts [3].
6.4.1. LAB MEDIA: Figure 5F
6.4.2. LAB MEDIA: Figure 5I
6.4.3. LAB MEDIA: Figure 7D, 7F

6.5. The in-situ hybridization and immunohistochemistry of sections revealed that some of the grafted ADSCs surrounded the adrenal primordia [1] and were present in the perivascular location [2].
6.5.1. LAB MEDIA: Figure 6E-6G, and 6F'-6G'
6.5.2. LAB MEDIA: Figure 6H-6H’

6.6. The xenograft affected chick morphogenesis in some embryos [1]. An ectopic structure was found in the chick mesenchyme, indicating a strong tropism of ADSCs for neural crest-derived cells and tissues and a positive effect on growth [2]. In E6.0 embryos, a close association of ADSCs with HNK1 (H-N-K-1) was found [3].
6.6.1. LAB MEDIA: Figure 7
6.6.2. LAB MEDIA: Figure 7A-7C’
6.6.3. LAB MEDIA: Figure 7D-7F

6.7. After transplantation in the presumptive first pharyngeal arch region, the ADSCs were distributed in the mandibular bud [1], in the outflow tract, a region with the contribution of cardiac neural crest cells in the chick heart [2], and showed association with the peripheral nerves [3]. 
6.7.1. LAB MEDIA: Figure 8C and 8C’
6.7.2. LAB MEDIA: Figure 8E
LAB MEDIA: Figure 8D and 8D’
7. Results: Evaluation of Behavior of Grafted Human Glioblastoma Cells
7.1. A spheroid of primary glioblastoma cells was transplanted to the chick neural tube wall [1]. After three days, the tumoral cells had disturbed the formation of the chick brain and disrupted the neuroepithelium [2]. Nevertheless, the glioblastoma cells survived, proliferated, and were found integrated to the embryo [3].
7.1.1. LAB MEDIA: Figure 8F, G
7.1.2. LAB MEDIA: Figure 8J, 8K, 8L
7.1.3. LAB MEDIA: Figure 8M, 8N



Conclusion
8. [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.
8.1. Ingrid Rosenburg Cordeiro: (4.1 and 4.2) The graft region can change the interpretation of the experiment. It is important to use a fate map to identify the embryonic regions precisely, and to practice all egg manipulations beforehand.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
8.2. [bookmark: _Hlk84443812]José Marques de Brito Neto: To clarify whether the cell behavior is intrinsic or modulated by the microenvironment, it is possible to knock-in or knock-out genes in the chicken embryo using electroporation prior to cell grafts.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
8.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


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.
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